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Mr.  Chairman  and  Members  of  the  Committee: 

I  appreciate  the  opportunity  to  appear  "before  you  to  express  the 
views  of  the  Department  of  AgriciiLture  with  regard  to  tobacco  research. 

First  may  I  make  a  general  ohservation  relative  to  research  in  the 
department  of  Agricult\ire .    Our  policy  1ms  always  been  to  do  research 
which  will  provide  the  public  with  high  quality  agricultural  products. 
We  consider  freedom  from  health  hazards  as  an  integral  part  of  quality 
and  as  a  consequence  are  concerned  with  the  recent  report  on  "Smoking 
and  Health"  as  it  relates  to  our  research  responsibilities. 

Research  on  tobacco  crops  is  supported  by  (1)  Federal  funis  appro- 
priated to  the  U.S.  Department  of  Agriculture,  (2)  Federal  and  State 
funds  appropriated  to  the  twelve  State  Agricultural  Experiment  Stations 
and  Puerto  Rico,  and  (3)  private  funds  allotted  to  research  carried  on 
in  private  laboratories  or  to  support  of  State  Station  or  USDA  work. 

The  U. S.  department  of  Agriculture  conducts  comprehensive  research 
•n  tobacco,  including  investigations  of  utilization  and  production  problems. 
The  res^airch  program  is  flexible,  and  its  enrphasis  can  be  shifted  as  new 
scientific  Information  makes  it  desirable  to  do  so. 

Research  on  tobacco  constituents  is  conducted  by  Department  chemists 
at  the  Eastern  Utilization  Research  and  Development  laboratory  at  Phila- 
delphia.   This  work  may  eventually  provide  a  complete  inventory  of  the 
dozens  of  organic  compounds  present  in  tobacco  leaf  and  in  tobacco  smoke. 
Major  domestic  and  foreign  varieties  are  being  analyzed. 
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Identification  of  these  coiirpo\mds  and  determination  of  their  amoiints 
in  various  types  of  tobacco  will  aid  development  of  processing  steps  aimed 
at  eliminating  any  that  are  not  wanted.    Such  infonnation  will  also  help 
geneticists  in  planning  "breeding  experiments  to  develop  tohaccos  that  are 
deficient  in  or  free  of  undeslrahle  components. 

The  availability  of  sophisticated  chromatographic  and  other  recently 
developed  equipment  is  helping  chemists  in  their  investigations  of  classes  * 
of  chemicals  such  as  hydrocarbons,  fatty  acids,  resins,  sterols  and 
terpenes  and  in  the  identification  of  individual  components  of  each  class. 

Laboratory  investigations  are  supplemented  by  tast*  panel  studies  to 
determine  correlation  between  composition  and  taste  characteristics  of 
tobacco.    An  example  of  a  possible  result  of  these  studies  is  the  discovery 
that  two  chemical  compounds  —  isovaleric  acid  and  methylvaleric  acid  — 
are  primarily  responsible  for  the  characteristic  aroma  and  flavor  of 
certain  premium  tobac<ios. 

The  studies  on  the  <iOfflposition  of  tobacco  were  augmented  by  an  addi- 
tional $200,000  in  the  appropriation  bill  just  passed  by  the  Congress. 
This  will  finance  expanded  studies  of  the  constituents  of  the  resins  in  * 
tobacco  leaf  and  the  fate  of  such  constituents  on  the  btiming  of  the  leaf. 

The  department's  production  research  is  aimed  at  aiding  farmers  t» 
produce  tobaccos  of  a  quality  which  meets  the  reqioirements  of  domestic 
and  foreign  buyers  and  consumers  and  that  will  produce  profitable  yields. 
To  attain  these  objectives,  research  is  carried  out  on  the  many  complex 
cultural,  disease,  and  handling  problems  that  have  a  direct  influence  on 
the  quality  and  use  volume  of  tobacco.    Investigations  are  conducted  in 
the  various  U.  S,  tobacco  producing  areas  in  close  cooperation  with,  twelve 
State  Agriculttiral  Experiment  Stations. 
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Promising  advanced  "breeding  lines  of  tolDacco  having  resistance  to 
the  important  "black  shank  fungus,  root  knot  nematodes,  and  tobacco  "brovn 
spot  have  "been  developed.    Hybrid  flue-cuxed  and  "burley  to'baccos  are  "being 
tested. 

Experiments  using  a  new  carhamate  fungicide  have  given  highly  successful 
control  of  blue  mold,  a  constant  hazard  to  production  of  certain  tobacco 
seedlings.    Recent  findings  indicate  progress  toward  development  of  plants 
resistant  to  this  mold. 

The  effects  of  various  fertilizer  rates  on  tobacco  quality  (chemical 
composition)  are  being  studied.    Reseeirch  on  development  of  tobaccos  having 
various  levels  of  total  alkaloid  content  is  continuing. 

Experiments  involving  use  of  polyethylene  films  and  cotton  cloth  as 
coverings  for  plant  beds  are  in  progress  as  are  tests  of  planting  dates, 
dayl^gth  and  temperature,  sucker  control,  and  cropping  systems. 

Reaeaorch  in  certain  phases  of  air  pollution  involving  weather  fleck 
damage  to  tobacco  has  demonstrated  correlation  between  the  appearance  of 
weather  fleck  c^a  tobacco  and  high  values  of  ozone  in  the  air. 

An  experimental  mechanical  tobacco  harvester  has  been  developed  and  is 
being  modified  and  -nested  for  improvement.    Better  methods  of  harvesting, 
handling,  and  curing  stalk-out  tobacco  are  also  subjects  of  Department  research. 

Field  scale  tests  of  light  traps  for  control  of  tobacco  homworms  indi- 
cated that  homworm  moth  populations  can  be  reduced  by  use  of  electric 
insect  traps.    Additional  researeh  is  needed  before  recommendations  on  use 
of  light  traps  can  be  nade. 

The  Department  has  a  continuing  pro-am  involving  basic  and  applied 
research  on  tobacco  insects  to  develop  effective  control  methods  that  will 
not  lead  to  insecticida  residue  in  manufactured  tobac^^o  products.  This 
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work  includes  more  intensive  investigation  on  lures,  traps,  sterilization, 
and  other  nev  approaches  to  insect  control;  better  utilization  of  preda- 
tors, parasites,  and  diseases  of  tobacco  insects;  evaluation  of  insect 
resistant  tobacco  varieties,  and  continued  research  for  chemiQals  that 
leave  no  residue. 

In  addition,  the  Department  conducts  research  dealing  with  the  physical 
and  biological  aspects  of  assembling,  packaging,  transporting,  storing,  and 
distribution  from  the  time  the  product  leaves  the  faxm  until  it  reaches  the 
ultimate  consumer.    Economic  research  is  conducted  dealing  with  marketing 
costs,  margins  and  efficiency,  economics  of  product  quality,  supply  and 
demand  and  outlook  and  situation. 

A  large  part  of  the  Department's  research  on  tobacco  is  cooperative 
with  the  State  Experiment  Stations.    Cooperative  work  is  jointly  planned, 
frequently  with  the  representatives  of  the  producers  or  industry  partici- 
pating.   The  nature  of  coopeiration  varies  with  each  study.    It  is  developed 
so  as  to  fully  utilize  the  personnel  and  other  resources  of  the  cooperators 
which  frequently  includes  resources  contributed  by  interested  producers 
or  industry. 

Including  both  cooperative  and  State  Station  projects,  tobacco  research 
is  carried  on  by  twelve  of  the  fifty-three  State  Agricultural  Experiment 
Stations  and  in  Puerto  Rico.    The  types  of  work  to  which  the  largest  amount 
of  effort  is  devoted  include  breeding  and  genetics,  diseases,  variety  evalua- 
tion, plant  culture  and  weed  control.    There  is  a  regular  exchange  of  infor- 
mation between  Station  and  Department  scientists  to  assure  that  the  programs 
complement  each  other,  and  to  eliminate  all  lonnecessary  duplication.  A 
more  detailed  breakdown  by  location,  funds,  personnel  and  type  of  research 
conducted  is  attached  as  a  supplement  to  this  statement  which  clearly 
indicates  the  extent  of  the  Department's  programs  on  tobacco  research. 
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As  will  "be  noted  from  the  outline  given  above,  the  Department's 
research prcgrejB a  on  tobacco  to  date  have  emphasized  the  quality  factors 
and  have  not  been  directly  involved  with  the  effects  of  smoking  on  hioman 
health.    However,  with  the  release  of  the  report  of  the  Surgeon  General 
of  the  U.S.  Public  Health  Service  entitled  "Smoking  and  Health,"  Secretary 
Freeman  bellevcG  th^-r,  the  Dcp>-rtinent 's  re5C.;r>;h  .hould  now  be  directed  to 
identifying  the  constituents  of  tobacco  responsible  for  these  health 
problems  and  to  finding  means  to  reduce  or  elirainate  them. 

Research  of  relevance  to  the  problems  of  smoking  and  human  health 
is  being  conducted  at  the  North  Carolina,  Connecticut,  and  Kentucky 
Experiment  Stations.    A  research  project  at  the  North  Carolina  Experi- 
ment Station  includes  research  on  the  isolation  and  identification  of 
organic  constituents  contained  in  tobacco  leaf,  such  as  the  aromatic 
carbonyls,  esters,  acids,  alcohols,  and  phenols.    The  Surgeon  General's 
report,  "Smoking  and  Health,"  states  on  page  1^5  that  "One  hypothesis 
suggests  that  promoting  agents  present  in  tobacco  and  tobacco  smoke,  such 
as  various  phenols,  enhance  the  potency  of  the  carcinogenic  hydrocarbons 
so  as  to  account  for  the  biological  activity  of  the  tobacco  products." 

Research  at  the  Connecticut  Experiment  Station  includes  a  study  of 
factors  affecting  the  distribution  of  phenols  in  harvested  leaf.    The  role 
of  light  in  the  control  of  phenolic  content  of  the  leaf  is  under  study, 
together  with  its  effect  en  the  metabolism  of  harvested  leaves. 

Much  interest  has  been  stirred  in  the  role  of  radioactive  elements  in 
cigarette  smoke  as  a  possible  factor  in  the  genesis  of  bronchial  cancer  in 
smokers.    The  Surgeon  General's  report  states  that  Poloni\aiii-210  as  a  source 
of  radioactivity  in  cigarette  smoke  merits  further  study  as  a  possible 
factor  in  carcinogenesis.     The  report  further  notes  that  jfchere -appeajr  to 
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"be  no  published  data  on  the  uptake  by  the  tobacco  plant  -of  radioactive 
constituents  from  fallout.  Such  constituents  include  Strontium  90  and 
Cesium  137- 

Consideration  is  being  given  to  expansion  of  research  on  factors 
affecting  phenol  content  of  tobacco  leaf  and  to  initiate  further  research 
on  Poloniiam  210  content  and  on  the  uptake  by  tobacco  of  other  radioactive 
elements. 

Among  many  other  conclusions,  the  Surgeon  General's  report  states  the 
following  judgment:     "Cigarette  smoking  is  a  health  hazard  of  sufficient 
importance  in  the  United  States  to  warrant  appropriate  remedial  action. " 
Remedial  action  poses  a  problem  of  great  difficulty  since  it  is  by  no  means 
certain  at  the  present  time  what  components  of  tobacco  leaf  and  smoke  are 
the  responsible  agents,  although  many  chemical  substances  have  been  implicated. 
Nevertheless  it  is  important  that  extensive  investigations  be  undertaken  to 
solve  this  problem  both  by  chemical  studies  aimed  at  eliminating  the  sus- 
pected carcinogens  from  the  smoke  and  through  genetic,  cultural,  physiolog- 
ical, and  chemical  studies  designed  to  eliminate  harmful  substances  from 
the  leaf.    The  complication  involved  in  the  problem  is  in  part  illustrated 
by  the  fact  that  the  "pyrolosis  of  nontobacco  cigarettes  made  from  vegetable 
fibers  and  spinach  resulted  in  foinnation  of  ben2o(a)  pyrene."  /the  carcinoge^ 
(Smoking  and  Health,  p«.  59)  • 

Past  research  experience  in  the  chemistry  of  tobacco  serves  as  a  sound 
basis  for  launching  more  extensive  investigations.    Work  on  tobacco  leaf  has 
involved  studies  on  the  isolation  of  acidic  resins  and  products  formed  from 
the  resins  on  burning.    Thus  far  work  on  cigarette  smoke  has  been  concerned 
with  a  study  of  the  volatile  acids,  bases,  and  neutral  substances  which 
may  influence  flavor  and  aroma.     The  composition  of  cigarette  smoke  is 
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dependent  to  a  large  extent  on  the  physical  conditions  of  burning  in  the 
cigarette.    Alteration  of  smoke  components  by  changing  the  burn  temperature 
through  catalytic  and  other  means  needs  to  be  investigated  looking  to  the 
elimination  of  suspected  carcinogens.    To  accomplish  this,  information  is 
needed  on  the  effect  of  such  factors  as  burning  temperature,  leaf  cut, 
degree  of  combustion,  burning  rate,  tobacco  type,  etc.,  on  the  final 
coDiposition  of  smoke.     It  is  planned  to  redirect  efforts  along  these 
lines.    Additional  investigations  on  the  composition  of  the  neutral  resins 
of  tobacco  leaf  will  be  conducted  either  ixnder  contract  or  through  a  grant 
arrangement.     This  information  is  essential  for  further  studies  on  the 
possible  relationship  of  such  components  to  carcinogenicity  of  cigarette 
smoke. 

The  composition  of  tobacco  smoke  is  influenced  by  chemical  compo- 
sition and  physiological  properties  of  tobacco  leaf.     It  has  been  shov/n 
in  Production  Research  conducted  by  the  Department  that  tobacco  leaf  can 
be  modified  with  respect  to  chemical  and  physiological  characteristics. 
For  example,  tobacco  breeding  technology  has  reached  the  point  that 
tobacco  varieties  with  varying  levels  of  chemical  components  can  be 
developed.    Cultural  practices,  within  limits,  may  modify  leaf  components. 
Curing  is  a  physiological  process  also  influencing  the  chemical  compo- 
sition of  tobacco.    Basic  research  is  needed  to  obtain  information  on 
resulting  physiological  and  biochemical  changes.    With  respect  to  car- 
cinogenic materials,  avenues  are  open  through  the  development  of  new 
tobacco  varieties  and  through  research  on  physiological  changes  and 
cultural  practices  to  reduce  or  eliminate  these  materials  or  their 
precursors. 
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Research  of  long  standing  in  tobacco  genetics  and  physiology  pro- 
vides a  hase  on  which  to  initiate  further  ■work  in  these  fields  related 
to  the  health  hazard  in  smoking  and  additional  research  is  being  imder- 
taken  in  FY- 64  along  these  lines. 

Carcinogenicity  studies,  when  required,  wilJ.  be  carried  out  in 
cooperation  with  the  Department  of  Health,  Education,  and  W&lfare  or 
other  qualified  organizations. 

The  experiment  stations,  in  cooperation  with  medical  schools,  have 
opportunity  for  expanding  research  on  reported  carcinogenic,  chronic 
respiratory  and  cardiovasciilar  effects  of  tobacco  smoke  generated  from 
various  tobaccos  in  various  forms.    They  can  also  conduct  mortality 
and  morbidity  studies  with  laboratory  animals. 

The  Department  visualizes  that  in  a  redirected,  intensive  tobacco 
research  program  we  would: 

(1)  Expand  present  studies  on  the  mechanism  of  smoke  formation 
and  on  methods  to  reduce  or  eliminate  known  carcinogenic 
related  substances  by  altering  the  normal  burning  pattern 
of  cigarettes  and  by  filtering  the  smoke  selectively. 

(2)  Expand  present  studies  on  the  nature  of  the  chemical  sub- 
stances formed  on  burning  specific  known  constituents  of 
cigarette  tobacco,  with  special  emphasis  on  the  mode  of 
formation  of  known  carcinogenic  and  related  compounds  in 
cigarette  smoke. 

(3)  Expand  current  studies  to  accelerate  progress  on  the 
isolation  and  identification  of  chemical  substances  in 
cigarette  leaf  and  smoke. 
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{h)    Conduct  studies  on  the  range  of  variability  in  gerjn  plasm 
with  respect  to  components  in  totacco  leaf  which  may  he 
precursors  of  carcinogenic  substances  in  smoke. 

(5)  Expand  present  studies  on  the  nature  of  the  inheritance 

of  genetic  factors  in  the  tohacco  plant  which  control  leaf 
composition  with  the  ohject  of  eliminating  or  reducing 
carcinogenic  precursors. 

(6)  Initiate  investigations  on  to'bacco  to  reduce  or  eliminate 
carcinogenic  precursors  through  studies  on  "breeding, 
physiological  changes,  and  cioltural  practices. 

(7)  Initiate  studies  on  chemical,  physical,  and  liiochemical 
means  of  reducing  or  eliminating  carcinogenic  precursors 
from  tobacco  leaf. 

(8)  Determine  the  influence  of  cultural  and  other  treatments  on 
radioactive  components  of  to'bacco  suspected  of  being 
carcinogenic. 

The  research  program  of  the  Department  would  be  greatly  benefitted  by 
the  establishment  of  a  laboratory  for  the  purpose  of  conducting  investi- 
gations on  tobacco  and  tobacco  products.    The  studies  woiild  be  designed 
to  ascertain  and  emphasize  those  quality  and  other  factors  which  will 
preserve  the  desirable  characteristics  of  tobacco  and  tobacco  products 
and  eliminate  therefrom  any  characteristics  which  may  be  detrimental  to 
health.    Reasons  for  this  are: 

(1)    The  report  "Smoking  and  Health"  has  indicated  that  the 
smoking  of  tobacco  is  or  can  be  detrimental  to  health. 
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The  chemical  constituents  of  tolDacco  that  are  responsible 
for  the  reported  carcinogenicity  of  the  smoke  are  incom- 
pletely known  as  is  also  the  mechanism  "by  which  they  may 
he  converted  to  carcinogens.    Such  information  must  he 
developed  and  applied  through  intensified  chemical,  genetic, 
processing  and  related  research  before  practical  procedures 
can  he  developed  for  eliminating  the  characteristics  of 
tobacco  that  may  be  detrimental  to  health. 
The  problem  is  a  complex  and  difficult  one.    A  concerted 
effort  by  a  team  of  highly- trained  specialists  —  geneti- 
cists, agronomists,  chemists,  physiologists,  pharmacologists, 
physicists,  fermentologists  —  working  together  in  a  fully 
adequate  facility,  and  in  cooperation  with  Federal  and 
State  research  groups,  represents  the  best  way  to  mount 
an  effective  assault  on  the  many  phases  of  this  problem  and 
to  provide  leadership  for  a  meaningful  supplementary  research 
contract  and  grant  program. 

The  Agricultural  Research  Service  and  the  State  Agricultural 
Experiment  Stations  have  developed  considerable  information 
in  this  field  and  have  the  necessary  nucleus  of  capable 
research  personnel  and  leadership  upon  which  an  effective 
expanded  program  can  be  built.    They  plan  to  intensify 
research  to  the  extent  present  space  and  facilities  will 
permit.    By  the  time  the  proposed  laboratory  becomes 
operable,  ARS  woxild  be  in  position  to  fully  prosecute  the 
research  and  development  program  required  to  yield  meaningful 
results  within  a  reasonable  period. 
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(5)    A  new  laboratory  could  also  pirovide  facilities  for  scientists 
from  cooperating  Federal  research  agencies,  including  the 
Department  of  Health,  Education,  and  Welfare  and  the  Atomic 
Energy  Commission. 
The  Department  is  moving  ahead  in  making  contact  vith  representatives 
of  the  Department  of  Health,  Education,  and  Welfare  to  make  certain  that 
our  efforts  will  "be  coordinated  with  theirs.    We  have  also  taken  steps 
to  reorient  our  own  research  program. 

Gentlemen,  I  appreciate  the  opportunity  to  discuss  the  Department's 
research  program  with  you,  and  if  there  are  questions,  I  shall  try  to 
sinswer  them. 
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CONTINUING  OPPORTUNITIES  FOR  COOPERATION  IN  AGRICULTURAL  RESEARCH 


.serve    Talk  by  Dr.  Nyle  C.  Brady,  Director  of  Science  and  Education,  U.S.  Department 

3  of  Agriculture,  at  dedication  of  Biological  Sciences  Building,  Universitj-  of 
_        Illinois,  Urbana,  Illinojs_^March  6,  1964- . 


Science  and  education  are,  today,  the  magic  words  to  a  better  and  more 
meaningful  life. 

We  in  this  countiy  have  rapidly  developed  and  implemented  scientific 
knowledge  as  a  matter  of  national  policy.    The  results  are  apparent  all 
around  us  —  improved  health,  comfort,  and  security,  longer  life,  greater 
leisure,  and  an  abundance  of  food  —  things  that  are  still  only  a  dream 
in  most  parts  of  the  world. 

American  agriculture  in  particular  has  demonstrated  the  effectiveness 
of  using  science  and  education  as  tools  in  man's  struggle  for  a  decent 
existence.    Our  success  in  producing  basic  food  and  fiber  needs  has,  in 
fact,  set  the  stage  for  development  of  other  parts  of  our  economy. 

Nov;  that  v/e  have  achieved  success,  it  would  be  pleasant  to  relax  and 
coast  along  on  what  the  State  land-grant  colleges  and  the  Department  of 
Agriculture  have  so  far  accomplished  in  their  brief  existence  of  little 
more  than  a  century. 

But  the  onward  rush  of  change  is  so  compelling,  so  swift  and  sure,  that 
much  of  what  we  develop  today  is  outdated  in  only  a  few  years'  time.     It  is 
vitally  important  that  ire  understand  this  worldwide  drive  for  change  and 
anticipate  it  .  .  .  that  we  continuously  adjust  our  thinking  and  our  mechanisms 
for  research  and  education  to  make  them  more  responsive  to  the  newer  needs 
of  our  people. 

V/e  in  the  Department  of  Agriculture  are  determined  to  do  everything 
humanly  possible  to  increase  and  strengthen  agricultural  research  for  the 
job  ahead.    We  have  already  moved  in  several  directions  to  strengthen 
opportunities  for  cooperative  work. 

For  example,  under  the  provisions  of  recently  passed  legislation,  we 
now  have  the  authority  to  encourage  and  assist  the  States  in  carrying  out 
a  program  of  cooperative  forestry  research.    The  Mclntire-Stennis  Act  ~ 
Public  Law  87-788  —  recognizes  research  in  forestry  as  a  definite  and 
specific  part  of  publicly-supported  agricultural  research . 

It  has  become  increasingly  clear  that  we  need  much  more  basic  information 
and  many  new  technological  advances  before  we  can  increase  the  efficiency 
of  forest  and  rangeland  management  practices  for  the  production  of  more 
and  better  timber,  grazing,  wildlife,  water,  and  recreation. 

We  feel  that  the  intensified,  far-reaching  cooperative  research  that 
will  be  conducted  under  the  Mclntire-Stennis  Act  will  enable  us  to  produce 
this  infonnation  and  make  these  advances .    It  will  also  help  to  stimulate 
the  training  of  forestry  scientists,  v/ho  v;ill  be  needed  in  increasing 
numbers  if  our  resources  development  is  to  have  a  sound  foundation. 
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The  work  will  "be  carried  out  in  the  land-grant  universities  and  other 
qualified  State-supported  institutions,  with  support  from  Federal  grants 
and  matching  State  funds.    Additional  appropriations  will  be  provided  from 
time  to  time  as  Congress  deems  necessary. 

The  Secretary  of  Agriculture  will  he  working  closely  with  a  national 
advisory  board  consisting  of  officials  of  forestry  schools  —  officials, 
by  the  way,  selected  by  the  schools  themselves.    The  Secretary  will  also 
have  the  help  of  an  advisory  committee  —  appointed  by  him  —  made  up  of 
representatives  of  State,  Federal,  and  private  agencies. 

The  research  to  be  conducted  under  this  Act  will  benefit  all  Americans 
who  look  to  the  Nation's  parks,  streams,  and  out-door  areas  for  their 
mental  and  physical  relaxation.    We  hope  to  be  able  to  preserve  the  beauty 
and  richness  of  our  country's  natural  resources  for  the  benefit  and  enjoyment 
of  future  generations,  as  well  as  ourselves. 

In  addition  to  the  Mclntire-Stennis  Act  to  promote  forestry  research, 
there  is  another  piece  of  legislation  that  will  give  the  Department  and 
the  States  an  opportunity  to  v;ork  together.    That  is  the  Abemathy  Bill  — 
Public  Law  88-74  —  which  provides  for  the  construction  of  badly-needed 
research  facilities. 

This  law  gives  us  the  authority  to  administer  Federal- grant  funds 
to  the  States  to  help  finance  the  laboratories  and  equipment  needed  to 
carry  on  good  research.    The  States  v/ill  match  Federal  funds  for  construction 
of  these  facilities. 

As  you  may  know,  most  of  the  work  of  the  State    experiment  stations 
and  the  Department  of  Agriculture  is  carried  out  jointly  —  at  least  half 
of  it  on  a  formal  basis  and  the  rest  on  an  informal  basis.  Consequently, 
whatever  obligations  are  placed  on  agricultural  research  are  obligations 
upon  the  entire  Federal  and  State  structure.    And  vifhatever  can  be  done  to 
provide  adequate  research  facilities  for  State  scientists  obviously  will 
benefit  Federal  scientists,  too. 

This  action  is  in  keeping  v;ith  a  recommendation  made  by  the  Life 
Sciences  Panel  of  the  President's  Science  Advisory  Committee  in  the 
recent  report  on  science  and  agriculture.    It  is  also  in  keeping  with  a 
similar  recommendation  made  by  the  Committee  on  Agricultural  Science  — 
a  group  of  15  of  the  Nation's  distinguished  scientists  appointed  by  the 
Secretary  to  conduct  a  continuing  evaluation  of  publicly-supported 
agricultural  research. 

V/e  are  glad  to  have  the  assistance  of  a  special  State-Federal  Reviev/ 
Team,  appointed  by  the  Secretary  last  year  to  evaluate  the  research  facility 
needs  of  the  States,  the  Department,  and  of  various  regions.    The  work  of 
this  group  in  .defining  needs  and  establishing  priorities  will  be  a  great 
help  in  coordinating  the  total  agricultural  effort  more  closely  and  will 
assist  us  in  locating  research  where  it  can  be  done  most  efficiently. 
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This  kind  of  joint  planning  by  the  States  and  the  Federal  Government 
from  the  very  earliest  stages  should  make  it  possible  to  develop  a  netv/ork 
of  first-rate  publicly-supported  research  centers  we  can  all  be  proud  of. 
We  can  expect  many  significant  scientific  contributions  from  these  centers. 

Another  opportunity  for  closer  cooperation  between  the  States  and  the 
Department  of  Agriculture  and  for  broadening  our  horizons  in  agricultural 
research  is  through  a  new  competitive  grant  program  in  support  of  basic 
research. 

Funds  have  been  made  available  for  fiscal  year  1964-  for  grants  to 
the  State  agricultural  experiment  stations  for  fundamental  studies  on 
certain  commodities . 

We  are  especially  pleased  with  this  opportunity  as  it  opens  up  a  new 
challenge  in  the  conduct  of  research.    It  will  give  the  States  increased 
responsibility  for  doing  basic  research  in  areas  where  they  have  highly- 
qualified  scientists.    We  are  confident  the  work  will  produce  results  that 
can  help  us  solve  some  of  agriculture's  most  persistent  problems  —  hovi^  to 
lower  the  costs  of  production^  for  example. 

We  intend  to  set  up  several  coirimittees  of  scientists  in  certain  subject- 
matter  fields  —  such  as  physiology  of  v;eed  control  and  crop  plant  genetics, 
for  example  —  to  consider  the  merit  of  the  proposals  and  the  special 
competence  of  the  people  to  do  the  work.    The  studies  must  be  basic,  of 
course ,  and  in  an  area  where  grant  funds  are  available . 

The  committees  will  consist  of  two  scientists  from  the  State  agricultural 
experiment  stations  or  land-grant  schools,  two  from  the  Agricultural  Research 
Service,  and  one  from  the  Cooperative  State  Research  Service,    This  kind  of 
evaluation  should  bring  about  greater  coordination  of  efforts  and  insure  a 
closer  working  relationship  between  the  States  and  Department  agencies  doing 
similar  work. 

At  the  present  time,  the  money  for  these  grants  is  based  on  a  special 
transfer  of  funds  authorized  by  Congress  for  one  year  only,  although 
research  proposals  covering  tv/o  or  three  years  will  be  supported  by  the 
initial  authorization.    Even  in  only  a  year's  time,  however,  we  feel  the 
work  can  demonstrate  the  value  of  awarding  grants  on  a  competitive  basis. 

Here  is  one  way,  it  seem.s  to  me,  that  we  could  strengthen  agricultural 
research  and  advance  knowledge  across  the  whole  front  of  the  natural  and 
social  sciences.    Let  me  elaborate  a  bit. 

There  are  two  basic  methods  of  administering  research  funds  in  the 
Federal  Government. 

The  traditional  method  —  the  one  that  is  used  by  the  Department  of 
Agriculture  and  the  land-grant  colleges  —  is  characterized  by  administrative 
control  of  both  the  budget  and  the  program. 
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For  example,  under  the  Hatch  Act  of  1887,  the  Department  administere 
Federal-grant  funds  for  research  by  the  State  experiment  stations.  These 
funds  are  given  to  institutions  with  no  particular  emphasis  on  the  individual 
scientists.    The  money  is  distributed  largely  in  accordance  with  a  formula 
based  on  the  State's  rural  and  farm  population.    In  addition,  a  sizable  part 
of  the  Hatch-Act  funds -are  used  to  support  regional  studies,  with  area 
problems  the  main  factor  in  determining  how  and  where  the  money  is  spent. 

This  kind  of  grant  assures  a  broad  geographic  distribution  of  research 
support.    It  is  a  highly  democratic  way  to  distribute  grant  money,  and  funds 
can  be  accounted  for  at  all  times.    Furthermore,  the  research  is  generally 
done  where  the  public  wants  it.    And  the  continuity  of  funds  permits  long- 
term  planning. 

On  the  other  hand,  working  scientists  often  have  less  to  say  in  the 
planning  of  the  research  budget  or  program  than,  in  my  opinion  is  desired. 
In  some  cases  there  is  too  little  emphasis  on  individual  competence  in 
granting  the  funds.    And  it's  possible  that  basic  research  does  not  get  all 
the  emphasis  it  deserves. 

The  other  method  of  administering  research  funds  is  one  that  has  sprung 
up  since  V/orld  War  II,  and  is  extensively  used  by  such  granting  agencies  as 
the  National  Science  Foundation,  the  National  Institutes  of  Health,  and  the 
Atomic  Energy  Commission, 

Research  under  this  method  is  largely  scientist-oriented  and  controlled, 
and  grants  are  given  primarily  on  the  basis  of  individual  competence.  There 
is  considerable  competition  for  grant  funds  of  this  type,  with  scientists 
both  in  and  outside  the  granting  agencies  making  the  final  selection  of  the 
recipients . 

Such  grants  promote  academic  freedom  because  the  scientist  largely 
controls  his  ovm  program.    Funds  are  presumably  concentrated  in  areas  where 
the  best  scientists  are  located.    Basic  investigations  get  good  support. 
And  there  is  ample  opportmity  for  making  changes  in  the  v/ork  once  it  gets 
underway. 

A  system  like  this,  however,  can  focus  attention  on  the  individual 
scientist  to  the  exclusion  of  any  real  interest  in  coordinating  a  total 
research  program.    Frequently,  the  university  administration  has  assumed 
little  authority  over  the  work.    In  sorr.e  cases  the  scientist  has  left  the 
institution  and  has  taken  his  projects  and  grant  money  with  him  to  another 
location.    The  institution  has  become  merely  a  holding  company  for  a  group 
of  independent  scientists  ^ach  with  his  own  little  "kingdom."    Then,  too, 
the  fact  that  funds  are  not  proviaGd  on  a.regnlax-  RustainiTig  basis  does 
not  encourage  long-term  planning. 
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I  \;ould  lilce  to  see  the  Department  of  Agriculture  utilize  a  system  of 
grants  that  combines  the  advantages  of  "both  the  types  I  have  outlined. 

We  will,  of  course,  continue  tc  allocate  some  grant  funds  tr  the  States 
on  a  formula  system  —  hopefully  much  more  than  we  have  in  the  past.  And 
we  will  continue  to  support  a  strong  research  effort  in  the  department  — 
ene  that  is  largely  prohle^i-orientfed . 

I  believe  we  sheuld  also  expand  our  grant  program  "by  awarding  mere  money 
for  the  work  ox*  individual  scientists  with  the  awards  being  made  on  a 
corapetitive  basis.    We  should  continue  to  give  grants  tc  institutions  — 
and  should  e.^pect  university  administrators  to  assume  responsibility  for 
their  expenditure.    But  the  competence  of  individual  scientists  and  the 
quality  of  the  project  proposals  should  be  the  major  consideration  in 
deciding  which  projects  get  the  funds.    In  short,  I  believe  the  total 
operation  of  research  programs  is  a  joint  function  of  the  administrator 
and  the  scientist  —  not  the  sole  responsibility  of  either. 

Grants  of  this  cype  would  give  us  the  flexibility  we  need  in  attaclcing  some 
of  the  deep-seated  problems  of  agriculture.    These  grants  woiild  give 
scientists  a  greater  voice  in  planning  and  carrying  out  the  work,  thus 
contributing  to  their  individual  growth  and  giving  them  a  little  more 
freedom  to  follow  through  with  their  own  ideas. 

Incidentally,  the  proposal  to  direct  our  grants  more  to  the  intlivldual 
scientist  is  in  line  with  reccmmendations  recently  made  by  the  Life  Sciences 
Panel. 

This  group  has  also  recommended  another  course  of  action  which  would  increase 
the  opportunities  for  cooperation  between  the  States  and  the  L^epartment  of 
Agriculture.    Members  of  the  Panel  suggested  that  the  opportunities  for 
scientific  grovrth  and  achievement  by  agricultural  scientists  should  be 
increased  and  iiriproved.    There's  much  we  can  do  in  this  respect, 

I  believe  that  we  could  work  out  a  plan  for  rotating  some  of  our  scientists 
in  the  field  into  some  of  the  Nation's  land-grant  and  other  universities 
for  work  and  study.    In  a  sense,  this  would  provide  s<»me  of  the  advantages 
of  the  university  system  of  granting  sabbatical  leaves  f®r  intellectual 
growth. 

This  is  not  a  novel  idea.    It  is  simply  an  extension  of  existing  practices 
and  philosophies  underlying  o\ir  dispersed  national  agricultural  research 
system, 

USDA  already  has  many  of  its  people  wwrking  at  land-grant  universities.  We 
have  about  2,300  eniployees  working  on  college  campuses  and  at  State -owned 
field  stations,  and  spend  about  $20  million  at  these  locations.    Right  here 
in  Illinois,  for  example,  at  the  agricultural  exi)erJment  station,  26 
Fepartment  employees  are  working  cr/jperatlvely  on  many  projects  with  the 
State  perjple. 
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I  believe  there  would  be  considerable  merit  in  moving  more  of  our  /scientists 
into  such  centers  of  research  and  education  for  brief  periods  of  time. 
The  scientists  would  bring  their  experience  and  background  bo  bear  on  work 
at  the  schools.    Moving  a  man,  say,  from  North  lakota  to  Illinois,  with 
the  varying  agricultural  problems  cf  these  States,  would  be  certain  to 
bring  fresh  ideas  and  concepts  into  any  mutually-conducted  work. 

The  scientists,  of  course,  would  be  encouraged  to  take  some  coiirse  work 
and  would  have  the  opportunity  to  bring  themselves  up  tfc  date  on  the  latest 
developments  in  their  fields.    From  w^rk  such  as  this  and  from  the 
association  with  other  scientists,  the  individual  scientist  would  return 
to  his  own  organization  vath  a  broader  background  and  v.Duld  d^  a  better  job. 

Actually,  we  already  have  the  authority  to  send  our  young  men  and  v/cmen  to 
universities  for  a  year's  advanced  study.    The  Government  Fmployees 
Training  Act  of  1958  permits  us  txs  pay  their  travel  expenses,  tuition,  and 
salary,  provided  the  course  work  taken  eventually  benefits  the  Government. 

The  legislation  itself  is  broad,  but  there  are  some  practical  limitations. 
For  exanrple,  all  the  expenses  must  come  cut  of  the  operating  budget  ef 
the  organization,  vjhich  means  that  all  aspects  of  the  research  must  be 
carefully  balanced  against  the  merits  cf  advanced  study.    Moreover,  the 
number ^ of  employees  v;ho  can  receive  full-time  schooling  under  this  Act 
is  limited  to  1  percent  &f  the  total  number  of  eniployees  in  the  Department. 

Even  so,  in  fiscal  year  1963,  AO  percent  of  all  employees  in  the  Agricultural 
Research  Service  took  some  kind  of  service  training,  financed  mider  the 
Government  Employees  Training  Act,  at  a  cost  of  $1  million. 

The  Department  also  contributes  in  other  ways  toward  training  scientific 
manpower.    It  supports  25  research  associateships  to  enable  some  of  the 
Nation's  promising  young  scientists  to  dn  a  year's  vrark  In  our  pioneering 
research  laboratories  —  which  have  been  established  to  cwnduct  creative 
exploratory  investigations  into  broad  scientific  areas. 

We  alsti  provide  fellowships  and  traineeships  at  various  levels  of  study, 
employ  graduate  assistants  for  research,  sponsor  scientific  courses,  and 
generally  encourage  enjjloyees  to  take  leave  ft,r  further  study  on  their  ovm. 

Useful  as  this  is,  it  is  only  a  small  part  of  what  we  can  do  to  increase 
the  opportunities  for  scientists  to  keep  current  with  the  newest  and  best 
that  science  has  to  offer  .  .  .  tc  stir  up  their  imaginations  through  the 
stimulating  crossfire  offered  by  snlentists  at  other  ins b5 tuhn ins . 
Whatever  they  gain  in  knowledge,  Tsackgro.ni^l  ^  mA  experJence  is  eveirbnally 
shared  by  all  of  us  in  terms  of  better  living. 
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In  surcmary,  the  opportunities  I  have  stressed  for  improving  State-Federal 
cooperation  ,  .  ,  through  forestry  research  ,  ,  .  construction  of  new 
research  facilities  .  .  ,  Qompetitive  grants  ,  .  .  and  personnel  exchange 
.  .  .  all  of  these  v/ill  inevitably  help  us  to  build  a  strong,  closely 
interwoven  agric\iltural  research  program  capable  of  withstanciing  the 
pressures  of  profoimd  change,  growing  population,  and  international  tensions. 

With  pressures  like  these  facing  us  daily,  it  is  not  a  luxury  tb<  insist 
on  all  possible  irrrprovements  in  our  national  research  effort.    It  is  a 
matter  of  utmost  necessity. 

### 
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./s,,  Committee  on  Appropriations . 

A  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

'^-^^yP  'oL  statement  of  Nyle  C.  Brady,  Director  of  Science  and  Education, 
\\        U.  S.  Department  of  Agriculture ^  before  the  Senate  Subcommittee  on 

Appropriations  for  the  Department  of  Agriculture  and  Related  Agencies, 
and  Farm  Credit  Administration,  July  21,  1964 

Mr.  Chairman  and  members  of  the  Committee. 

We  face  a  pesticide  dilemma.    We  cannot  live  without  them.    And  we're 
finding  it  more  and  more  difficult  to  live  with  them.    On  the  one  hand  these 
chemicals  are  giving  us  greater  protection  from  pests  than  we've  ever  known. 
On  the  otlier  hand  ,  they  present  a  potential  problem  of  environmental  con- 
tamination which  must  be  considered. 

Organic  pesticides  have  proliferated  diiring  the  two  decades  since  the 
advent  of  DDT.    Today,  there  are  more  than  57,000  different  formulations 
registered  by  the  Department  under  the  authority  of  the  Federal  Insecticide, 
Fungicide,  and  Rodenticide  Act. 

These  pesticides  serve  to  make  our  farmers  the  most  efficient  in  the 
world;  they  protect  the  quality  and  wholesomeness  of  farm  products  and  they 
help  maintain  this  quality  through  marketing  channels  and  into  retail  stores. 

They  are  our  chief  weapons  in  fighting  alien  pests  newly  established  in 
this  country.    They  help  protect  the  beauty  and  timber  potential  of  our  forests, 
Pesticides  provide  the  only  effective  means  for  controlling  most  epidemic 
insect  losses  to  our  forests . 

Pesticides  are  equally  important  tools  of  public  health  officials  in 
their  continuing  fight  against  pest-borne  diseases.    In  fact,  they  have  become 
the  everyday  tools  of  most  all  of  us . 
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THE  QUALITY  OF  AGRICULTURAL  RESEARCH 
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Talk  by  Dr.  Nyle  C.  Brady,  Director  of  Science  and  Education, 
U.  S,  Department  of  Agriculture,  before  Agricultural  Research 
Institute,  Washington,  D.  C,  October  12,  1964 


The  scientific  revolution  that  began  in  this  country  about  25  years  ago 
is  evolving  into  three  phases  of  development.    The  first  was  the  phase  of 
rapid  scientific  growth  and  development.    The  second  is  one  of  critical 
research  evaluation.    And  we  can  see  the  third  phase  coming  up  ...  in  meeting 
the  need  for  changes  made  apparent  by  our  evaluation. 

At  the  beginning  of  the  scientific  revolution,  about  194-0,  the  Federal 
government  began  a  crash  program  of  research  to  meet  the  emergency  needs  of 
World  V/ar  II.    The  best  scientists,  wherever  they  could  be  found,  were  pressed 
into  service  on  almost  a  round-the-clock  basis.    The  results  of  this  sill-out 
national  effort  opened  —  almost  simultaneously  —  countless  doors  to  new 
scientific  knowledge.    And  at  the  war's  end,  this  knowledge  was  released  for 
peacetime  use. 

The  wealth  of  material  .  .  .  made  suddenly  available  .  .  .  stimulated 
and  compelled  the  inquisitive  minds  of  scientists  in  research  laboratories 
all  over  the  country  to  dig  deeper  into  the  unknovm  .  ,  .  and  to  solve  more 
of  our  most  pressing  and  immediate  needs.    V/ith  the  new  research  tools, 
scientists  of  the  various  disciplines  continued  to  move  rapidly  forward  in 
many  different  directions. 

This  first  phase  was  one  of  wonderment  and  awe  at  the  incredible  progress 
the  mind  of  man  can  achieve.    The  principal  interest  was  in  more  and  more 
research  achievement  by  expanding  efforts. 
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As  an  illustration  of  this  point:    In  1940  the  Federal  government  was 
spending  a  little  over  $74-  million  on  all  research.    During  fiscal  year  1964, 
Federal  research  appropriations  amounted  to  about  $15  billion.    Even  if  we 
made  the  necessary  adjustment  in  dollar  values  for  proper  comparison,  these 
funds  still  demonstrate  the  markedly  increased  emphasis  on  research. 

Agricultural  research  did  not  expand  proportionately  with  the  whole.  In 
194-0  the  funds  for  agricultural  research  made  up  40  pcercent  of  the  Federal 
research  budget.    In  fiscal  year  1964  these  funds Trora  only  1.3  percent  of  the 
research  budget.    The  necessary  large  expenditures  for  such  new  research 
efforts  as  the  programs  in  defense  and  space  travel  explain  in  part  the 
comparative  reduction  in  emphasis  on  agriculture. 

However,  the  $326  million  Federal  appropriation  for  agricultural  research 
in  fiscal  sixty-four  is  more  than  10  times  the  amount  in  1940.    States,  too, 
are  increasing  support  for  agricultural  research,  v/ith  a  combined  total  of 
$140  million  during  1964.    Industry  is  adding  an  estimated  $400  million  a 
year  for  research  and  development  in  agriculture. 

We  still  have  not  gone  as  far  or  as  fast  as  we  vrould  like  in  many  parts 
of  a  total  agricultural  research  program.    We  need  much  more  intensive  work 
if  T/e  are  to  be  in  a  position  to  meet  some  of  our  immediate  problems,  to  solve 
those  that  we  foresee  for  the  future,  and  to  meet  the  imexpected  problems 
that  may  call  for  sudden  attention. 

But  agricultural  research  has  expanded  to  the  extent  that  increased  support 
has  permitted.    V/e  have  been  a  part  of  the  first  phase  in  the  scientific 
revolution,  which  has  been  a  vitally  important  and  necessary  beginning.  We 
have  passed  into  the  second  phase,  along  with  the  rest  of  the  Nation's 
scientific  coirmunity. 
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During  this  second  phase,  the  wonder  of  scientific  progress  is  being 
replaced  by  questions  concerning  quality  of  the  work  .  .  .  particularly  in 
agricultural  research.    In  fact,  the  voice  of  the  critic  has  been  heard  and 
is  being  heard  on  this  subject. 

Of  course,  analyses  of  research  programs  have  always  been  a  part  of 
administrative  responsibility.    This  responsibility  is  constantly  met  through 
the  use  of  judgments  and  decisions.    Frequent  studies  and  surveys  have  been 
made  over  the  years  to  check  on  the  possible  need  for  shifts  of  emphasis  to 
meet  changing  trends.    The  responsibility  for  administrative  judgment  has  been 
met  successfully  in  agricultural  research.    The  outstanding  progress  of  our 
agriculture  is  one  proof  of  that  point, 

Hov/ever,  the  questions  now  being  raised  concern  the  quality  of 
agricultural  research  today.    They  deal  with  what  we  are  doing,  and  how  we 
are  doing  it.    Are  v/e  making  the  best  use  of  our  current  resources?    Vihat  are 
we  doing  to  protect  and  improve  our  future  potential? 

In  this  period  of  critical  evaluation,  claims  have  been  made  that 
agricultural  research  is  inferior  to  other  publicly  suppoiiied  research. 

Some  critics  claim  that  the  environment  for  scientists  in  the  U.  S. 
Department  of  Agriculture  is  not  good.    Too  many  are  located  at  small  stations. 
Claims  are  made  that  USDA  scientists  are  not  sufficiently  trained  when  they 
ccane  on  the  job,  and  that  we  give  them  no  opportunity  and  encouragement  for 
retraining  while  they  are  working.    Some  critics  claim  that  we  do  not  encourage 
creativity,  but  try  to  fit  all  scientists  into  a  mold  .  .  .  that  the  support 
per  scientist  is  inadequate  in  USDA.    They  claim  that  we  do  not  make  good  use 
of  some  of  our  better  scientists  and  that  research  in  the  Department  is  not 
v/ell  coordinated. 
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Let's  just  look  at  the  quality  of  research  in  USDA  today,  and  see  what 
is  being  done  to  prepare  for  the  future. 

V/hat  about  the  claim  that  the  environment  for  good  quality  research  is 
inadequate  .  .  .  that  too  many  of  our  scientists  are  located  in  isolated 
communities? 

These  are  the  facts: 

At  the  beginning  of  1964,  we  had  a  total  of  5,303  professional  employees 
engaged  in  research.    Of  this  nimiber,  27.3  percent  were  located  here  in  the 
Washington  and  Beltsville  area.    Another  51.9  percent  were  in  university 
communities;  10.4  percent  were  in  other  type  communities  in  which  there 
were  15  or  more  agricultural  scientists;  5.8  percent  were  in  communities  with 
from  5  to  14  agricultural  scientists;  and  3.5  percent  were  in  communities 
with  less  than  5  agricultural  scientists.    The  remainder,  1.1  percent,  were 
in  Puerto  Rico,  the  Virgin  Islands,  and  foreign  countries. 

Thus  we  see  that  89.2  percent  of  our  scientists  are  located  in  the 
Y/ashington  and  Beltsville  area  or  in  university  communities.    Only  3.5  percent 
were  at  stations  with  fewer  than  5  agricultural  scientists. 

During  the  past  five  years  we  have  closed  out  72  of  these  small  stations 
having  fewer  than  5  scientists. 

We  are  experiencing  some  difficulties  in  attempts  to  locate  department 
research  facilities  on  or  near  university  campuses.    The  universities  have 
campus  space  problems,  and  in  their  longterm  plans  hesitate  to  allocate  scarce 
land  resources  for  department  research  facilities.    Even  so,  we  are  still 
continuing  efforts  to  relocate  our  scientists  on  university  campuses  and  in 
other  environments  where  they  will  have  better  opportunities  for  exchange  of 
ideas. 
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What  about  the  criticism  that  creativity  is  not  encouraged  among  USDA 
scientists?  That  would  be  a  serious  handicap  to  a  satisfactory  scientific 
environment  —  if  true. 

V/e  wanted  to  know  the  answer  to  this  and  many  other  questions.    To  that 
end,  Secretary  of  Agriculture  Freeman  in  a  memoranda  dated  April  14-,  196-4, 
established  a  Departmental  interagency  task  force  to  study  the  training  and 
the  scientific  environment  of  the  Department's  research  and  education 
personnel.    This  was  a  carefully  planned  and  executed  survey  to  determine  a 
wide  variety  of  precise  information. 

On  the  question  of  creativity,  the  survey  showed  a  high  degree  of 
satisfaction  among  scientists  with  the  freedom  they  have  to  plan  and  execute 
their  own  work.    However,  we  did  find  some  soft  spots  in  the  opportunities 
for  individual  initiative,  and  we  intend  to  locate  all  these  spots  wherever 
they  may  be.    A  lack  of  proper  direction  and  supervision  may  be  at  fault  in 
some  cases  ...  in  others  it  may  be  over-direction.    We  fiimly  intend  to  take 
whatever  steps  are  necessary  to  improve  the  areas  where  the  environment  for 
creativity  may  not  measure  up  to  the  high  standards  already  being  set. 

Let's  look  at  the  claim  that  our  scientists  are  not  well  trained  for  the 
job.    Of  the  total  professional  employees  engaged  in  the  Department's  research 
programs,  34.8  percent  hold  doctorates.    Another  34.2  percent  hold  master's 
degrees.    That  compares  to  72  percent  holding  Ph.  D,  degrees  among  scientists 
and  engineers  employed  in  all  colleges  and  universities.    That  is  not  an 
unfavorable  comparison  when  you  realize    the  v;ide  range  of  activities  the 
Department's  professional  employees  carry  out  in  our  research  programs.  Much 
of  the  v;ork  does  not  require  the  highest  degrees  for  competent  beginners.  On 
the  other  hand,  some  of  the  v;ork  requires  the  most  intensive  education  and 
training  that  can  possibly  be  brought  to  the  job.    In  colleges  and  universities, 
the  requirements  for  training  are  on  a  much  more  consistent  level. 
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This  varying  of  requirements  can  be  illustrated  by  looking  at  the 
Agricultural  Research  Service.    This  agency  has  a  total  of  3,480  professional 
employees.    Of  these  39.5  —  or  almost  4-0  percent  —  hold  doctor's  degrees. 
This  breaks  dowi  as  follov/s:    In  Farm  Research,  4-6.2  percent;  in  Utilization 
Research  and  Development,  31  percent;  in  Nutrition  and  Consumer  Use  Research, 
24.1  percent;  in  Marketing  Research,  23  percent;  and  in  Foreign  Training 
Programs  and  in  Administration,  41.8  percent. 

More  careful  evaluation  v/ithin  the  agency  shows  differences  that  cannot 
be  explained  easily.  For  exaniple,  in  Farm  Research  one  division  has  68.4 
percent  Ph.  D.'s,  while  another  with  a  very  similar  mission  has  only  37.6 
percent.    V/e  expect  to  determine  the  reasons  for  these  differences  and  to  take 
steps  to  improve  the  academic  training  in  all  cases  where  it  is  justified. 

But  initial  training  and  education  are  not  enough.    What  about  the 
opportunity  for  training  and  retraining  to  meet  present  and  future  needs? 
Gro^vth  in  professional  competence  is  increasingly  important  to  meet  the 
exacting  demands  of  research  problems  that  are  becoming  more  and  more  complex. 
\7here  there  is  a  continuous  and  adequate  training  program,  with  full 
participation,  all  personnel  can  keep  abreast  of  the  rapid  increase  in 
scientific  knowledge  and  techniques. 

The  attitude  and  interest  of  agency  administrators  and  research 
supervisors  toward  training  largely  determine  the  quality  of  training 
programs  and  the  -Darticipation  in  such  programs.    For  example:    Our  survey 
showed  in  one  location  training  activities  were  practically  nonexistent, 
although  the  opportunities  were  excellent.    In  another,  v/lth  fewer 
opportunities,  dynamic  programs  were  under  way  as  a  result  of  enthusiastic 
leadership  and  encouragement. 
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We  found  that  the  desire  for  formal  and  informal  training  is  closely 
related  to  the  academic  degrees  that  a  scientist  holds  .  .  .  and  to  his  age. 
Those  scientists  most  active  in  formal  university  course  work  v;ere  those 
seeking  an  advanced  degree.    After  a  scientist  obtains  an    advanced  degree, 
he  becomes  interested  primarily  in  informal  training  —  working  in 
laboratories  with  other  scientists. 

As  he  increases  in  years  of  service,  his  interest  in  formal  training 
also  shifts.    For  the  most  part  he  becomes  satisfied  with  technical  work 
conferences,  short  courses  in  special  techniques,  and  other  related  types  of 
training.    In  general,  hov;ever,  the  higher  the  level  of  training  a  scientist 
has,  the  stronger  is  his  realization  of  the  need  and  desire  for  additional 
training . 

In  general,  our  scientists  are  not  well  informed  about  the  Department's 
policies  related  to  training  ...  or  about  the  use  of  various  training 
authorities  and  mechanisms.    Some  had  no  knowledge  of  the  existence  of  the 
Government  Employees  Training  Act  of  1958,  which  provides  the  authority  to 
send  our  personnel  to  universities  for  a  year's  advanced  study.  Through 
this  legislation  we  are  permitted  to  pay  their  travel  and  expenses,  tuition, 
and  salary,  provided  the  course  work  taken  v/ill  eventually  benefit  the 
government . 

The  legislation  itself  is  broad,  but  there  are  some  practical  limitations. 
For  example,  all  the  expenses  must  come  out  of  the  operating  budget  of  the 
organization,  which  means  that  all  aspects  of  the  research  must  be  carefully 
balanced  against  the  merits  of  advanced  study.    Moreover,  the  number  of 
employees  who  can  receive  full-time  schooling  under  this  Act  is  limited  to 
1  percent  of  the  total  number  of  employees  in  the  Department. 
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During  1963,  40  percent  of  all  employees  in  the  Agricultural  Research 
Service  took  some  kind  of  service  training,  financed  under  the  Government 
Employees  Training  Act,  at  a  cost  of  $1  million.    Under  the  Hatch  Act  funds, 
administered  by  the  Cooperative  State  Research  Service,  v/e  are  supporting 
graduate  study  for  about  2,000  scientists. 

And  so,  the  lack  of  information  about  such  oppoi*tunities  reflects  lack 
of  communciation  more  than  anything  else.    Scientists  themselves  v;ere  almost 
unanimous  in  their  belief  that  a  study  and  retraining  program  would  provide 
many  benefits.    It  would  (l)  raise  their  level  of  competence,  (2)  improve 
opportunities  to  recruit  outstanding  personnel,  and  (3)  enhance  the 
Department's  leadership  in  research  and  education. 

In  order  to  strengthen  the  opportunities  for  these  benefits,  we  plan  to 
develop  a  new  policy  statement  on  education  and  training  for  scientists. 
Through  this  statement  we  hope  to  reaffirm  the  interest  and  concern  of  the 
Department  in  the  continued  training  of  scientists  in  research  and  education. 
We  want  to  emphasize  as  strongly  as  possible  the  responsibility  of  the 
supervisor  to  each  scientist  v/orking  with  him  for  the  direction  and 
encouragement  essential  for  an  understanding  of  the  agency's  program.    V/e  will 
emphasize  the  responsibility  of  supervisors  to  make  sure  each  scientist 
understands  the  objectives  of  the  research  to  which  he  is  assigned  and  the 
contribution  he  is  expected  to  make.    V/e  will  encourage  allocation  of  funds 
from  regular  agency  appropriations  to  meet  essential  training  needs. 

We  wi^-l  emphasize  that  the  selection  of  scientists  for  special  training 
should  reflect  recognition  of  professional  accomplishment  and  potential  for 
future  grovrth.    We  plan  to  encourage  each  research  and  education  unit  to 
develop  specific  training  and  retraining  programs  for  scientists  with  goals 
for  each  branch,  division,  and  agency. 
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The  Department  plans  to  encourage  and  assist  all  research  and  education 
agencies  to  develop  a  specific  procedure  for  informing  all  scientific  vrorkers 
of  the  training  opportimities  available  to  them.    Each  of  these  agencies 
should  develop  a  program  in  which  the  research  leader  would  determine  — 
after  talking  it  over  v/ith  the  scientist  concerned  —  individual  training 
needs.    Technical  support  personnel,  particularly  those  with  several  years 
of  training,  should  also  be  given  training  opportunities  to  increase  their 
capabilities  and  develop  their  full  potential. 

V/e  also  plan  to  make  more  opportunities  for  scientists  to  take  formal 
academic  courses  related  to  their  field  of  work  without  reference  to  fulfilling 
the  requirements  for  an  advanced  degree. 

In  order  to  increase  our  support  for  graduate  and  other  training,  the 
Department  will  suggest  that  we  be  given  the  legislative  authority  to  sponsor 
undergraduate,  graduate,  and  postdoctoral  scholarships,  fellowships,  and 
assist  ant  ships.    V/e  v/ould  like  to  use  every  means  possible  to  increase  our 
participation  in  the  training  of  agricultural  scientists  through  cooperation 
with  universities. 

For  example,  I  believe  there  would  be  considerable  merit  in  moving  more 
of  our  scientists  into  university  centers  of  research  and  education  for  brief 
periods  of  time.    In  addition  to  formal  training,  the  scientists  v/ould  bring 
their  experience  and  background  to  bear  on  v/ork  at  the  schools.    Moving  a  man 
from  one  State  to  another,  with  varying  agricultural  problems,  would  be  certain 
to  bring  fresh  ideas  and  concepts  into  any  mutually- conducted  work. 
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The  scientists  v/ould  be  expected  to  take  academic  courses  to  bring 
themselves  up-to-date  on  the  latest  developments  in  their  fields.  From 
v/ork  such  as  this  and  from  the  association  with  other  scientists,  the 
individual  v/ould  return  to  his  ovm  organization  v/ith  a  broader  background  to 
do  a  better  job. 

V/e  want  to  make  better  use  of  our  own  facilities  through  more  intensive 
intramural  programs  of  training.    With  our  excellent  research  programs  and 
research  facilities  at  some  locations  —  and  with  our  outstanding  scientific 
personnel  —  the  Department  has  a  great  potential  in  training  capabilities, 
such  as  technical  seminars  and  working  conferences.    Furthermore,  the 
rapidly  increasing  demand  and  competition  for  qualified  scientific  personnel 
make  it  imperative  that  these  training  potentials  be  used  for  the  development 
of  an  interest  in  science  among  o\ir  youth.    These  potentials  can  be  used  in 
training  of  candidates  for  academic  degrees,  and  for  the  continued  education 
and  training  of  Department  personnel. 

Not;  .  .  .  what  about  the  question  of  providing  adequate  support  per 
scientist  in  the  Department?    In  addition  to  salary,  support  includes  the 
subprofessional  workers  who  can  relieve  the  scientist  from  routine  duties 
that  are  not  essentially  research;  the  necessary  laboratory  equipment  and 
supplies;  and  the  land,  livestock,  crops,  and  produce  required  in  his  research 
projects. 

Just  two  years  ago,  in  1962,  the  support  for  each  scientist  in  the 
Department  averaged  $23,000  a  year.    The  current  support  is  about  $27,000. 
A  major  share  of  this  increase  can  be  traced  to  Pay  Act  increases. 
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V/e  feel  that  during  the  next  five  years  we  should  be  able  to  raise 
this  average  to  about  $35,000  a  year.    However,  a  flat  average  does  not  give 
a  very  clear  picture  of  the  situation.    For  some  types  of  work,  the  level  of 
support  is  well  above  the  Departmental  average.    For  example,  in  research  on 
large  animals,  the  current  support  is  about  $44,000  a  year  .  .  .  and  by  1970 
we  feel  this  should  average  about  $60,000  a  year.    In  contrast,  the  support 
level  in  economics  research  is  now  about  $22,000  and  should  be  increased  to 
$27,000, 

We  have  set  these  modest  goals  for  1970  for  agencies  and  for  divisions 
within  agencies.    After  a  more  thorough  study,  we  will  establish  these  goals 
year  by  year.    We  hope  to  meet  them  in  filling  and  refilling  positions  and 
increasing  support  per  man. 

So  far,  I  have  been  talking  about  research  in  our  own  laboratories.  The 
extramural  research  program  of  the  Department  also  has  a  bearing  on  our 
research  quality.    In  the  first  place,  it  gives  us  access  to  the  best  research 
talent  and  facilities  at  universities  and  other  institutions.    We  can  use 
these  talents  and  facilities  for  exploratory  projects  to  which  we  are  not 
yet  ready  to  commit  Department  personnel  and  resources.    Also,  extramural 
grants  and  contracts  with  universities  support  the  training  of  graduate 
students  who  are  the  future  scientists  for  the  Department. 

During  the  past  10  years  the  Department's  allocation  for  research  under 
grants  and  contracts  has  been  increased  from  a  little  over  $21  million  in 
1955  to  more  than  $51  million  in  fiscal  year  1964.    This  increase  has 
maintained  our  extramural  program  at  a  level  above  25  percent  of  the  total 
Departmental  research  appropriations,  including  the  funds  of  the  Cooperative 
State  Research  Service. 
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V/e  are  already  broadening  our  horizons  still  further  through  a  new 
competitive  grant  program  in  support  of  basic  research.    Under  this  program, 
funds  were  made  available  for  the  fiscal  year  I964  for  grants  to  the  State 
agricultural  experiment  stations  for  fundamental  studies  on  certain 
commodities . 

We  are  especially  pleased  v/ith  this  opportunity  as  it  opens  up  a  new 
challenge  in  the  conduct  of  research.    It  vdll  give  the  States  increased 
regponsibility  for  doing  basic  research  in  areas  where  they  have  highly 
qualified  scientists.    Furthemore,  the  competitive  aspects  of  the  program 
v;ill  encourage  experiment  stations  to  have  their  best  scientists  apply  for 
these  grants.    There  has  been  an  increasing  tendency  for  the  most  competent 
and  creative  agricultural  scientists  to  be  drawn  away  from  agriculture  to 
more  glamorous  and  better  supported  research  fields.    Likewise,  these  fields 
have  attracted  the  best  graduate  students.    We  must  reverse  this  trend  if 
the  quality  of  agricultural  research  at  universities  and  in  the  Department 
is  to  remain  high. 

Another  important  aspect  of  research  quality  is  the  degree  of  coordination 
within  a  total  program. 

On  the  surface,  the  extremely  wide  and  varied  nature  of  our  research 
program  might  appear  less  organized  than  it  actually  is.    As  a  matter  of  fact, 
very  successful  coordination  has  been  maintained  through  the  Agricultural 
Research  Service,  through  regional  programs  with  the  various  State  experiment 
stations,  and  by  cooperative  agreements.    Most  important  of  all  have  been 
the  close  relationships  maintained  among  the  working  scientists  themselves. 

Additional  steps  have  been  taken  recently  to  improve  even  more  on 
research  coordination.    One  of  these  is  the  establishment  of  the  new  Research 
Program  Development  and  Evaluation  Staff  under  my  direction. 
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In  addition  to  personnel  who  are  now  conceraed  with  research  coordination, 
this  staff  will  include  a  new  team  of  5  of  our  best  scientists  who  will 
devote  full  time  to  the  improvement  of  administration  and  program  quality. 
They  vdll  provide  an  organized  and  continuing  arrangement  for  Department-level 
research  planning,  including  goals,  policies,  and  programs  for  long-range  and 
eciergency  needs.      They  will  also  evaluate  the  Department's  research 
achievements  in  relation  to  planned  objectives,  and  the  effectiveness  of 
vrarking  relationships  with  other  public  and  private  research  agencies. 

This  new  office  vail  provide  the  means  of  giving  more  attention  to 
interagency  programs  .  .  .  and  a  better  organized  approach  to  the  Bureau  of 
the  Budget,  the  Congress,  and  other  Federal  agencies  with  which  we  must  work. 

The  functions  of  the  staff  will  be  carried  out  in  cooperation  with 
research  agency  leaders. 

Another  recent  step  is  the  establishment  of  the  Agricultural  Research 
Planning  Committee,  of  which  I  am  chairman. 

This  committee  is  to  be  made  up  of  six  representatives  of  State 
Universities  and  Land-Grant  Colleges;  six  representatives  from  research  agencies 
of  the  Department,  nominated  by  the  Director  of  Science  and  Education;  one 
member  nominated  by  the  National  Academy  of  Sciences;  and  one  member  nominated 
by  the  Office  of  Science  and  Technology.    The  Vice-Chairman  will  be  a  USDA 
official,  designated  by  the  Chairman. 

There  are  six  specific  objectives  of  this  committee; 

(1)    To  assist  in  planning,  evaluating,  and  coordinating  unified 
long-range  National  agricultural  research  programs  and  in  delineating  the 
appropriate  areas  of  responsibility  of  Federal  and  State  agencies  in  carrying 
out  these  programs. 
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(2)  To  develop  further  the  bases  for  State  and  Federal  cooperation  in 
planning  and  implementing  regional  and  interstate  research  programs. 

(3)  To  facilitate  the  coordination  of  plans  for  additional  State  and 
Federal  agricultural  research  facilities  to  carry  out  the  total  effort  of 
publicly- supported  agricultural  research. 

(4)  To  stimulate  selective  interchanges  of  Federal  and  State  scientists 
to  improve  liaison  and  coordination  between  Federal  and  State  research  programs. 

(5)  To  improve  communications  among  Federal  agricultural  research 
agencies,  the  State  stations,  libraries,  and  information  centers. 

(6)  To  stimulate  and  foster  training  programs  for  promising  young 
scientists  so  as  to  insure  a  continuing  supply  of  well-trained  manpower. 

We  will  make  the  best  possible  use  of  these  two  new  groups,  but  not  at 
the  expense  of  the  freedom  and  responsibility  of  the  various  research  agencies. 
The  Committee  and  the  staff  have  been  established  to  facilitate  and  improve 
research  progress  .  .  .  not  hamper  it.    We  expect  to  continue  giving  scientists 
themselves  the  major  responsibility  for  research  planning. 

I  have  discussed  briefly  some  of  the  methods  we  in  the  Department  and  our 
counterparts  in  the  State  experiment  stations  are  using  to  maintain  and 
improve  research  quality.    Perhaps  I  have  given  the  impression  that  I  think 
this  quality  can  be  "legislated"  or  "administered"  into  a    program  by  setting 
up  procedures,  rules,  guidelines,  committees,  and  directives  for  the  scientist. 
If  I  have  done  so,  let  me  take  this  opportunity  to  dispel  any  such  impression. 

Research  quality  comes  from  the  minds  and  the  activities  of  the  scientists. 
All  that  administrators  and  managers  of  research  can  do  is  to  provide  a  climate 
for  the  scientists  in  which  their  creativity  is  most  apt  to  be  exercised. 
Every  new  committee,  task  force,  training  program,  and  coordinating  mechanism 
must  contribute  to  the  objective  of  providing  this  kind  of  climate. 
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So  ...  in  short  .  .  .  the  opportunity  for  improving  the  quality  of 
research  in  the  U.  S.  Department  of  Agriculture  is  as  great  if  not  greater 
than  it  has  ever  been.    But  it  will  take  v/ork  to  achieve  these  inprovements 
.  .  ,  work  on  the  part  of  the  scientists  themselves  .  .  .  supervisors  .  .  . 
and  Department  and  experiment  station  administrators. 

There  is  no  more  important  link  in  this  chain  than  the  supervisor  of 
working  scientists.    He  has  much  to  do  with  creating  the  proper  climate  I 
mentioned  .  .  .  stimulating  interest  .  .  .  offering  the  opportunities  for 
growth  and  development  of  the  individual  scientist. 

We  must  do  a  better  Job  of  presenting  the  facts  about  agricultural 
research  to  those  who  have  the  responsibility  for  providing  supporting  funds 
,  .  .  the  Office  of  the  Secretary  of  Agriculture,  the  Bureau  of  the  Budget, 
and  the  U.  S.  Congress. 

We  must  present  the  facts  to  groups  outside  of  government  so  that  they 
can  have  a  full  knowledge  and  understanding  of  the  high  quality  of  our 
research  .  .  .  and  can  support  and  emphasize  that  quality. 

In  presenting  these  facts  ...  in  obtaining  this  support  ...  we  must 
have  the  help  of  those  outside  the  State  and  Federal  agricultural  research 
family  whom  the  research  will  benefit.    This  means  the  general  public  .  .  . 
but  more  especially  it  means  those  in  agriculture  and  related  fields.  Their 
support  must  be  active  and  it  must  be  directed  to  those  in  a  position  to 
provide  the  funds  on  v/hich  research  quality  is  so  dependent. 

Even  though  we  are  proud  of  the  quality  of  agricultural  research  today, 
we  cannot  be  satisfied  with  it.    V/e  must  take  these  steps  to  improve  it  and 
protect  our  potential  to  meet  the  challenge  of  the  future. 

#    #  # 
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PRINCIPLES  OF  AGRICULTURAL  RESEARCH  MANAGEMENT  IN  THE  UNITED  STATES 


The  rate  of  accumulation  of  knowledge  through  scientific  activity 
this  century  has  been  without  parallel  in  human  history. 

This  restless  urge  to  discover  the  "...  deeply  hidden  something 
that  has  to  be  behind  all  things,"  as  Einstein  has  said,  is 
generally  recognized  as  the  force  underlying  all  progress. 

In  my  own  country,  we  have  rapidly  developed  and  ijr5)lemented  sci- 
entific Imowledge  and  technology  as  a  matter  of  national  policy. 
Agriciilture  in  particular  has  been  iiniquely  successful  in  utilizing 
science  to  attack  and  solve  many  of  the  age-old  basic  problems  of 
life,  and  help  our  people  to  achieve  a  more  meaningful,  more  hope- 
ful existence. 

Although  research  has  always  been  important  in  developing  our 
agric\iltural  technology,  since  early  this  century  it  has  been 
assuming  an  increasingly  critical  role.  There  is  no  question 
that  it  will  be  the  key  factor  in  any  future  progress. 

Publicly  supported  agrictiltural  research  in  the  United  States  had 
its  major  beginnings  in  1862,  following  enactment  of  two  Federal 
laws  creating  the  Department  of  Agriculture  and  the  land-grant 
colleges.    Legislation  in  1887  made  Federal  fxmds  available  to  the 
States  on  a  continuing  basis,  to  establish  and  operate  agricultural 
experiment  stations  as  part  of  the  land-grant  colleges.    In  1914, 
legislation  was  enacted  by  the  Congress  to  set  up  a  cooperative 
Fedei^-State  agrictiltural  extension  service  to  bring  new  research 
ideas  and  techniques  to  people  on  the  farms,  where  they  could  be 
put  to  practical  use. 

Thus  was  established  the  legislative  framework  for  our  Federal- 
State  system  of  agricultural  research. 

Through  the  years,  it  has  developed  to  meet  both  local  and  national 
needs,  due  largely  to  the  great  variations  in  the  climate  and  phys- 
ical conditions  of  our  Nation  .  ,  .  and  our  long-standing  belief  in 
the  rights  of  the  individual  States. 

In  the  broad  sense,  agricultural  research  in  the  United  States  In- 
cludes mpre  than  the  research  of  publicly-supported  agencies  — 
that  is,  the  State  experiment  stations  and  the  U.  S.  Department  of 
Agrlcult\ire .    It  also  includes  the  increasing  amoxuit  of  research 
that  is  being  conducted  by  farmer  organizations,  by  private  foun- 
dations, and  by  many  food  and  farm-related  industries.  These 
groups  have  made  and  are  continuing  to  make  important  contributions 
to  the  richness  and  diversity  of  our  agricultural  enterprises. 


I  would  like  now  to  show  you  some  slides  that  illustrate  this  na^ 
tionwide  structure  for  agricultural  research  and  how  it  functions 
.  .  .  and  the  techniques  developed  to  administer  rese€u:>ch  to  make 
it  responsive  to  the  needs  of  over  190  million  American  people. 

In  order  to  understand  *^e  overall  structure,  we  will  begin  with 
the  Federal  organization  for  science  in  the  United  States, 

CHART  1 

The  organizations  you  see  here  have  been  created  only  recently  in 
the  Executive  Branch  of  our  Government,  to  cope  with  the  numerous 
and  increasingly  sophisticated  problems  in  science  ccanrauni cation, 
management,  long-range  planning,  policy  making,  and  allocation  of 
resources  and  personnel.  Each  has  well-defined  responsibilities 
in  advancing  the  Nation's  extremely  diverse  scientific  activities. 

The  Office  of  Science  and  Technology  is  a  permanent  staff  unit 
which  assists  the  President  in  developing  policies  and  evaluating 
programs  to  make  sure  that  science  and  technology  are  being  used 
most  effectively  to  promote  the  Nation's  welfare  and  security. 

The  President's  Science  Advisory  Committee  is  canposed  of  outstand- 
ing scientists  from  universities,  industry,  and  private  organizations 
to  advise  him  on  the  role  of  the  Federal  Government  in  furthering 
science.    It  undertakes  special  studies  designated  by  the  President 
and  initiates  many  of  its  own,  some  in  the  field  of  agriculture. 

The  Federal  Council  of  Science  and  Technology,  cooiposed  of  repre- 
sentatives of  the  eight  Government  agencies  conducting  research, 
is  concerned  with  more  effective  planning  and  administration  of 
Federal  scientific  and  technological  programs.    The  Council's 
membership  includes  the  Departments  of  Defense;  Health,  Education, 
and  Welfare;  Interior;  Conmerce;  and  Agriculture;  and  the  National 
Science  Foundation,  Atomic  Energy  Commission,  and  the  National 
Aeronautics  and  Space  Administration. 

The  United  States  Government  is  spending  about  $15  billion  this 
year  to  support  the  research  activities  of  these  agencies, 

CHART  2 

Less  than  Ij  percent  of  the  $15  billion  Federal  research  budget  is 
expended  for  agricultural  research.  This  is  a  substantial  drop  in 
percentage  from  1940,  when  agriculture  received  sane  40  percent  of 
the  $74.1  million  the  Federal  Government  was  spending  for  research. 

Let  us  consider  agricultural  research  in  teitns  of  budgets. 
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AGRICULTURAL  RESEARCH  in  the  U.S. 
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As  I  have  indicated,  agilcultiiral  research  in  the  United  States  is 
a  joint  effort  of  public  and  private  agencies. 

The  public  partners  —  that  is,  the  Department  of  Agriciilture  and 
the  State  agricultural  experiment  stations  —  are  spending  approxi- 
mately $326  million.    TSiis  includes  $10  million  transferred  to  the 
Department  this  year  from  other  Department  agencies  for  specific 
work. 

Our  best  estimate  of  what  private  industry  spends  for  agricultural 
research  is  approximately  $400  million.    Industry  has  become  a 
major  force  in  agricultural  research  in  the  last  few  decades  — 
because  of  the  machinery,  chemicals,  and  biologicals  that  industry 
supplies  to  agriciLLture,  and  because  of  the  raw  materials  that 
agriculture  provides  to  industry. 

Total  funds  for  agricultural  research  in  our  country  amount  to 
approximately  $726  million. 
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Now,  let's  examine  the  public  funds  for  agricultural  research 
a  little  more  closely. 

Ihe  $140  million  that  the  States  provide  includes  $7  million  that 
is  made  available  to  them  by  industry  for  agricultui^  research. 

The  Federal  Government  provides  $143  million  for  the  Department 
of  Agriculture  and  $43  million  for  Federal  grants  to  the  States. 
Part  of  these  Federal-grant  funds,  by  the  way,  are  distributed 
equally  to  each  State,  and  the  rest  in  accordance  with  a  fonnula 
based  on  the  State's  3?ural  and  farm  population.  Incidentally, 
these  figures  represent  the  operating  budget  and  do  not  incl\ide 
funds  for  facilities. 
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SOURCE  OF  FUNDS 


CHART  5 

Here  you  see  the  source  of  all  of  the  funds  that  are  spent  for 
agricultural  research  by  the  State  experiment  stations  and 
research  agencies  in  the  Department,    The  width  of  the  arrows 
indicates  the  amount  of  funds  distributed;  the  color,  v±iere  the 
money  comes  from. 

You  will  note  that  the  Federal  appropriations  allocated  to  the 
Depai-tment  of  Agriculture  comprise  the  major  source  of  money  for 
agricultural  research,  with  Federal  grants  to  the  States  an 
iniportant  part  of  these  appropriations.    As  you  can  see.  State 
appropriations  going  to  the  State  experiment  stations  at  the 
land-grant  colleges  are  the  second  largest  source  of  funds  for 
agricultural  research. 

Money  also  comes  from  Federal  agencies  other  than  the  Department 
of  Agriculture  through  contracts  and  grants;  from  industry  and 
private  sources  through  grants  emd  fellowships;  and  frcm  various 
research  agencies  of  the  Itepartment  of  Agriculture  through  con- 
tracts, cooperative  agreements,  and  grants. 


STATE  EXPERIMENT  STATION  FUNDS 
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Here  you  see  v»hat  these  sources  actually  contribute  to  the 
research  "budget  of  the  State  experiment  stations,  which  this 
year  totals  $213.3  million. 


Approximately  $133  million  of  this  amount  Is  actually  provided 
l?y  the  States,  althou^  the  $7  million  from  industry,  as  I  have 
indicated,  is  generally  considered  as  psirt  of  State  funds.  The 
Federal  grants  that  the  Department  administers,  along  with  the 
Department  research  contracts,  amount  to  approximately  one- fourth 
of  the  funds  available  to  the  States. 
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Here  yooi  see  the  same  breakdown  of  funds  for  the  five  agencies 
in  the  Department  of  Agriculture  that  conduct  research.  These 
include  the  Agricultiiral  Research  Service,  Forest  Service,  Economic 
Research  Service,  Farmer  Cooperative  Service,  and  the  Statistical 
Reporting  Service. 

You  will  note  that  the  Agricultural  Research  Service  accounts  for 
approximately  three-quarters  of  the  Department's  total  research 
effort. 

When  the  total  of  $141.4  million  is  added  to  the  $1.6  million 
allocated  to  the  National  Agricultural  Library  and  listed  as 
research,  we  come  up  with  the  figure  of  $143  million,  the  current 
operating  budget  for  agricultural  research  in  the  Department  of 
Agriculture, 

So  far,  I  have  talked  mainly  about  agricultural  research  in  teims 
of  budgets.    Now,  I  want  to  take  some  time  to  talk  about  how  we 
plan,  manage,  and  coordinate  research  .  .  ,  and  the  organization 
through  which  research  operates. 
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Here  is  the  Department's  "basic  organization  for  science. 

In  addition  to  the  five  agencies  I  have  already  listed,  there 
is  also  the  Cooperative  State  Research  Service.    This  is  the  » 
agency  within  the  Department  that  administers  the  Federal-grant 
funds  to  the  State  experiment  stations.    The  Federal-grant  funds 
suppoiii  about  a  fourth  of  the  research  of  the  State  experiment 
stations,  with  the  States,  industry,  and  foundations  providing 
the  rest. 


You  will  notice  that  the  Director  of  Science  and  Education  is 
di3?ectlv  responsible  for  only  the  Agricultural  Research  Service 
and  the  Cooperative  State  Research  Service.    Research  in  the 
other  four  agencies  supports  the  highly  specific  objectives  of 
those  agencies.    It  is,  however,  fully  cooixilnated  through  the 
Director's  office. 

It  is  because  of  these  extensive  relationships  among  Department 
research  agencies  that  major  problems  in  coordination  arise. 
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In  coordinating  research  in  the  Department  of  Agricult\ire,  we 
have  the  help  of  the  administrators  of  the  various  research 
agencies  and  the  assistance  of  various  committees  and  groups, 
both  in  and  outside  the  Government.    Each  of  these  ccmmittees 
and  groups  has  respctnsihilities  for  bringing  order  and  direction 
into  a  large  and  ccniplex  research  establishment.    They  help  us 
to  determine  if  we  are  doing  a  good  job  ,  .  .  and  if  we  are 
making  adequate  plans  for  the  future. 


To  begin  with,  internal  review  is  carried  out  through  the  newly 
foimed  Research  Program  DevelopaoGit  and  Evalxiatlon  Staff.  Th±a 
organization  has  major  responsibilities  for  assisting  in  the 
overall  development  of  the  Department's  research  programs,  rt 
will  be  coordinating  research  activities  among  Department  agen- 
cies and  with  State,  private,  and  other  research  organizations 
.  ,  .  and  it  will  be  carrying  on  a  contlmLlng  evaluation  of 
research  to  determine  If  goals  and  needs  are  being  met. 


The  new  staff  will  have  the  assistance  of  various  program  work 
groups  to  conduct  whatever  detailed,  speclELLl25ed  studies  are 
necessary  to  carry  out  its  responsibilities. 

External  review  and  advice  for  carrying  out  the  Department  research 
programs  cane  from  several  sources.    One  is  the  Coaamlttee  on  Agri- 
cultural Science,  ccniposed  of  15  of  the  Nation's  outstanding 
scientists.    This  Comnlttee  conducts  a  continuing  evaluation  of  the 
research  supported  hy  Federal  funds,  particularly  work  of  a  basic 
nature,  with  a  view  -t-c  appraising  our  capacity  for  significant  re- 
search.   Review  panels  assist  in  planning  and  maintaining  cooperation 
between  agencies  of  the  Department  and  research  in  closely  related 
fields. 


Next,  we  have  the  legally  required  National  Agricultural  Research 
Advisory  Ccmmittee,  whose  members  are  concerned  with  various 
aspects  of  agriculture.    This  ccaDDmittee  makes  reconmendatlons 
to  Insure  broad  coverage  of  all  important  areas  in  agrlciilture 
in  the  interest  of  maintaining  a  ccnrprehensi ve ,  dynamic,  and 
flexible  research  program. 


This  coinmittee  maintains  contact  with  12  advisory  or  cccimodlty 
ccamnittees,  which  review  various  segments  of  our  cuirent  research 
and  reccnmend  adjustments.    These  unique  committees,  representing 
all  aspects  of  agricultural  problems,  offer  an  ideal  system  of 
conrauni cation  between  the  Department  and  consumers  and  farmers. 

Coordination  of  research  with  other  Department  and  Federal  agencies 
is  accanplished  through  Depaiianent  membership  in  the  Federal  Council 
of  Science  and  Technology  ,  ,  .  and  representation  on  all  interde- 
partmental canmittees  dealing  with  problems  of  Interest  to  the 
Department  of  Agriculture. 

In  addition,  the  Department  participates  in  the  Science  Tnfomation 
Exchange,  which  provides  first-hand  knowledge  of  all  Federal  re- 
search projects  in  each  field. 
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In  ccrardinating  reseeircjh  within  the  State  experiment  stations,  the 
directors  have  the  assistance  of  an  old  and  well-established  group 
—  the  Experiment  Station  Conmittee  on  Organization  and  Policy. 
This  Committee  of  elected  Experiment  Staticm  Directors  participates 
with  the  Cocjperative  State  Research  Service  and  the  Department  of 
Agriculture  in  foimulating  policies  on  the  ccxjperative  research 
progrsons  of  the  States  and  the  Department, 

Ihe  Conmittee  of  Nine,  which  you  see  here,  is  chosen  "by  the 
Directors  of  the  State  experiment  stations  to  recommend  the 
regional  studies  that  are  supported  lay  funds  under  the  Hatch  Act. 

The  Ccxjperative  State  Research  Service,  y^ioh  administers  the 
work  supported  by  Federal-grant  funds,  makes  sure  that  the  money 
is  spent  as  Congress  intended.    It  also  gives  the  State  experiment 
stations  technical  assistance  in  the  planning  and  conduct  of 
research , 

The  Marketing  Research  Advisory  Cananittee  reviews  Federal-grant, 
research  and  reconmends  any  changes  that  may  be  needed. 
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Coordinating  Federal-State  research  is  a  major  task  when  you 
consider  the  parts  of  the  structure  —  the  land-grant  colleges 
and  universities,  the  State  agricultural  experiment  stations, 
the  several  agencies  of  the  U.  S.  Department  of  Agriculture, 
and  the  several  hundred  State  and  Federal  stations  at  different 
locations  throughout  the  Nation. 

1516  recently  established  Agricult\iral  Research  Planning  Committee 
will  provide  a  strong  base  for  coordinating  the  research  programs 
of  all  these  agencies.    This  group  will  assist  in  working  out 
long-range  national  agricultural  research  plans  and  goals  and  in 
determining  the  areas  of  Federal  and  State  responsibility  in 
carrying  them  out.    Other  responsibilities  include  improving 
Federal  and  State  cooperation  in  broad  regional  research,  helping 
coordinate  plans  for  Federal  and  State  research  facilities,  and 
stimulating  interchange  of  scientists  at  all  levels. 

Membership  in  this  group  includes  representatives  of  Department 
research  agencies;  Station  directors  selected  by  the  Experiment 
Station  Committee  on  Organization  and  Policy;  a  president  of  a 
land-grant  university,  selected  by  the  Association  of  State 
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Universities  aiid  Land-Grant  Colleges;  and  representatives  from 
the  National  Academy  of  Sciences,  and  the  Office  of  Science  and 
Technology, 

The  Cooperative  Forestry  Research  Advisory  Board,  made  \ip  of 
representatives  of  State,  Federal,  and  private  agencies,  gives 
advice  In  carrying  out  a  nationwide  program  of  cooperative 
forestry  research,  which  was  recently  authorized  under  the 
Mclntlre-Stennis  Act. 

These  broad  review  and  coordinating  services  help  the  experiment 
stations  and  the  Department  to  avoid  research  diiplication,  to 
recognize  where  work  needs  to  "be  done,  and  to  plan  and  carry  out 
a  more  effective  Federal-State  program  of  agricultural  research. 
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Research  Is  coordinated  in  other  ways  as  well.    For  one  thing, 
the  States  and  the  Department  each  have  definite  research  respon- 
sibilities.   Each  State  is  responsible  for  work  of  interest  to  its 
people.    OSie  Department  Is  responsible  for  work  of  national  or 
regional  significance,  generally  in  cooperation  with  erne  or  more 
States.    In  coopeiatlve  work  of  mutual  interest.  State  and  Federal 
people  decide  jointly  iriiat  portion  each  will  undertake.    To  help 
us  make  these  decisions,  we  utilize  ccanmittees  of  State  and  Federal 
specialists  in  the  major  areas  of  research. 

There  is  continuous  close  association  between  the  2,300  Department 
people  working  in  the  land-grant  colleges  and  experiment  stations, 
and  the  State  people  who  work  in  these  places.  Frequently,  Depart- 
ment scientists  teach  courses  on  a  part-time  basis  in  their  fields 
of  study.  Faculty  members  of  the  land-grant  colleges  may  \mder- 
take  special  research  projects  for  the  State  experiment  station  or 
the  Department  of  Agriculttire, 
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Coordination  Is  achieved  in  still  another  way  —  through  maintain- 
ing and  using  iip-to-date  inventories  of  all  current  research 
projects,    dis  research  project  system,  which  we  are  In  the  proc- 
ess of  modernizing,  helps  us  in  examining  and  analyzing  all  current 
and  proposed  Federal  and  State  research. 

Currently,  the  Department  of  Agriculture  maintains  detailed  records 
of  some  3,700  Department  research  projects.    The  Cooperative  State 
Research  Service  maintains  similar  records  on  approximately  6,700 
State-supported  projects,  and  6,400  projects  financed  all  or  in  part 
by  Federal  funds.    Both  sets  of  records  provide  the  background  In- 
f oimatlon  on  current  work  against  which  all  proposed  new  projects 
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to  be  siiqjported  "by  Federal  funds  are  examined.  This  is  the  key  to 
effective  coordination  and  prevention  of  unnecessary  duplication. 

According  to  current  plans,  we  expect  to  have  the  records  of  the 
State-supported  projects,  Department  projects,  and  Federal-grant 
projects  fully  automated,  and  located  in  one  place.    This  will 
involve  extensive  volimtary  cooperation  on  the  part  of  the  experi- 
ment stations  in  providing  information  on  State-supported  projects, 
over  which  the  Departanent  exercises  no  control. 

The  improved  system  for  maintaining  research  project  records  will 
provide  a  source  of  communication  between  scientists  on  all 
aspects  of  current  research  programs.    And  it  will  provide  coanpre- 
hensive  information  to  permit  ready  analysis  of  research  for  more 
effective  management. 


From  what  I  have  said  and  the  slides  I  have  shown,  I  hope  that  you 
understand  the  scope  of  our  nationwide  organization  for  agric\iltural 
research  .  .  .  and  the  procedures  through  isiiich  research  is  planned 
and  resources  are  ccomitted. 

To  summarize  —  before  I  move  on  to  my  next  point  —  publicly  sup- 
ported agricultural  research  in  the  United  States  is  carried  on 
jointly  "by  the  Depeurtment  of  Agriculture  and  the  autoncmous  State 
land-grant  universities,  each  with  its  college  of  agriculture  and 
experiment  station.    Farm  and  industry  organizations  and  other 
groups  assist  in  planning  the  research,  and  cooperate  and  coordi- 
nate in  carrying  it  out. 

The  methods  for  planning  and  managing  agricultural  research 
involve  a  high  degree  of  voluntary  cooperation  between  the  States 
and  various  agencies  of  the  Department  of  Agriculture.    The  man- 
agement procedures  include  continuous  review  from  many  different 
points  of  view  to  insure  that  research  is  meeting  all  the  iD^ortant 
problems  of  the  time. 

Although  our  public  agricultural  research  Involves  Federal  and  State 
action  and  wide  dispersal  of  activities,  the  important  thing  to  re- 
number is  that  It  is  essentially  a  cooperative  program  directed  to 
a  single  national  purpose  —  the  most  efficient  production,  process- 
ing, marketing,  and  distribution  of  our  farm  products.    And  it  takes 
Into  account  the  varying  conditions  and  needs  of  the  individual  States. 

These,  then,  are  seme  or  the  principles  of  research  management. 
But  what  about  the  day-to-day  operation  —  the  working  organiza- 
tion through  which  authority  is  delegated  and  control  is  achieved? 

Federal  and  State  agrlc\iltur€LL  research  is  broken  down  into 
approximately  16,800  projects  in  a  dozen  or  so  subject-matter 


fields.    The  problems,  objectives,  and  plan  of  work  are  clearly- 
defined  for  each  project.    Projects  are  assigned  to  scientists 
located  in  the  first  main  organizational  structure,  which,  in 
the  Department  of  Agriculture,  is  the  branch.    This,  in  turn, 
is  part  of  a  larger  organizational  structure,  the  division. 
T^ich  may  include  as  many  as  ten  branches.    The  division  chief 
is  responsible  to  the  administrator  of  his  research  service. 
And  the  research  administrators  answer  to  the  Director  of  Science 
and  Education,  who  is  answerable  to  the  Secretaiy  of  Agriculture, 

Similarly,  in  a  State  experiment  station,  the  project  leader  is 
a  staff  member  in  a  subject-matter  department.    The  department 
head  is  responsible  to  the  director  of  the  experiment  station. 
He,  in  turn,  is  responsible  to  the  president  of  the  institution, 
either  directly  or  through  a  dean  of  agriculture.    Funds,  per- 
sonnel, and  all  other  research  resources  are  managed  and  controlled 
through  these  organizations. 

So  fsir,  I  have  talked  mainly  about  financing  and  coordinating  re- 
search.   Now,  I  want  to  take  a  mcment  to  talk  about  the  techniques 
f  oi'  keeping  up  Tirith  the  new  problems  created  by  changing  conditions , 
Where  do  the  ideas  and  the  proposals  for  research  come  frcan? 
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In  most  cases,  scientists  in  the  Department  of  Agriculture  or  the 
State  experiment  stations  recognize  and  define  problem  areas  and 
develop  research  approaches  to  solve  them.    Scientists  outside 
the  Department  and  the  Federal  Government  also  contribute  to  the 
flow  of  research  ideas. 

In  sane  cases,  farmers  themselves  recognize  a  new  disease  or  a 
problem  that  needs  research  attezrtian.    Farm  organizations  and 
publications,  and  local  civic  groups,  may  point  the  need  for  new 
work,    Prequeirtly,  Ertenslon  Service  agents,  through  their  day- 
to-day  contact  with  fanners,  recognize  special  problems, 

!Diere  is  a  constant  screening  and  sifting  of  ideas  and  proposals, 
and  many  more  are  suggested  than  we  can  possibly  handle. 

There  are  the  inevitable  pressures  to  perf om  work  of  special 
interest  to  a  particular  group.    Sometimes,  when  it  is  to  our 
advantage  also  to  do  the  work,  we  will  go  along.    But,  if  it  is 
a  matter  of  science  versus  political  consideration,  science  is 
given  our  support,  as  it  must  be  in  order  to  suivlve. 

It  is  no  easy  matter  to  decide  where  to  put  the  research  money 
among  different  fields,  and  more  dlfflciat  still  to  balance  our 
total  resources  in  general  areas  of  research.    Ultimately,  we  are 
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guided  by  public  need  and  public  opinion  in  reccmmending  the  over- 
all balance  of  our  research  effort. 

Now,  knowing  where  research  proposals  come  from,  let's  look  at 
the  channels  through  which  research  funds  are  allocated. 


As  you  can  see,  there  are  several  ways  to  get  work  done. 

The  so-called  fonnula  or  institutional  grant  —  which  is  the  most 
widely  used  —  assures  a  broad  geographic  distribution  of  research 
support,  and  the  continuity  of  funds  permits  long-range  planning. 
The  institution  receiving  the  money  largely  determines  the  nature 
and  extent  of  the  work  to  be  done. 

The  highly  competitive  project  grants  are  awarded  primarily  to 
individual  scientists  on  the  basis  of  their  ccanpetence,  rather 
than  the  institutions  they  represent.    Research  \inder  this  method 
is  largely  basic  and  controlled  by  the  scientists  themselves. 

Regional  research  is  a  cooperative  Federal-State  venture  involving 
investigations  on  problems  of  mutual  interest  to  several  States, 
as  provided  for  in  the  law  authorizing  Federal-grant  funds.  Sev- 
eral State  experiment  stations  and  one  or  more  Federal  agencies 
may  be  involved  in  the  joint  planning  and  conduct  of  regional 
research.    About  25  percent  of  the  Federal  research  funds  available 
to  the  States  is  devoted  to  work  of  this  kind. 

Contracts  are  given  for  specific  research,  for  a  stated  period  of 
time.    The  research  is  usually  done  to  meet  a  particular  need. 

Cooperative  agreements  are  arrangements  made  between  the  Department 
research  divisions  with  public  or  private  research  agencies  to  con- 
duct research  of  mutual  benefit  to  both. 

The  Department's  Agricultural  Research  Service  maintains  a  contin- 
gency fund  which  is  used  for  research  when  a  serious  and  unexpected 
agricultural  problem  arises. 

If  this  brief  description  of  our  fund-granting  procedures  gives  the 
impression  that  our  research  is  largely  applied  and  oriented  to 
specific  probloDs,  I  wish  to  emphasize  that  we  are  very  conscious 
of  the  impoirtance  of  basic  research.    Fully  a  third  to  a  half  of 
our  total  research  effort  can  be  characterized  as  basic,  and  the 
figure  has  been  increasing  for  some  time. 

Regardless  of  what  work  we  choose  to  do,  however,  or  how  we  choose 
to  do  it,  research  will  proceed  only  as  there  are  coanpetent  scien- 
tists to  do  the  work. 
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in  a  recent  move  to  increase  the  effectiveness  of  our  staff,  the 
iDepartment  of  Agilcultirre  instituted  a  policy  of  advancing  able 
yoxing  scientists  on  the  basis  of  their  growth  as  scientists, 
instead  of  making  them  go  through  the  traditional  path  of  research 
management.    Thus,  those  scientists  who  wish  to  stay  in  research 
have  the  opportunity  to  progress  just  as  rapidly  as  those  who 
choose  to  go  into  research  management. 

On  the  whole,  we  have  encouraged  our  people  to  take  every  available 
opportunity  for  additional  training  and  coursework  and  to  study  for 
advanced  degrees.    We  have  used  our  limited  legislative  authority 
to  pay  the  necessary  expenses  for  much  of  this  schooling. 


Just  recently,  however,  we  ccanpleted  a  ccraprehensive  study  which 
pointed  up  how  much  more  could  be  done  to  make  sui^  that  scientists 
keep  current  with  changes  in  their  disciplines  ,  .  .  and  to  give 
them  the  necessaiy  environment  to  permit  individual  and  scientific 
growth ^ 


The  study  reccsnmended  that  we  intensify  our  efforts  to  give  scien- 
tists the  training  and  retraining  they  need  to  increase  their 
effectiveness  ,  .  .  and  that  we  establish  a  ccsnprehensive  leave 
program  for  this  puipose.    Technical  support  personnel  also  must 
Tdc  given  training  opportunities  to  develop  their  full  potential. 

The  study  stressed  the  inrportance  of  an  intellectual  and  scientific 
environment.    It  suggested  closer  cooperative  relations  with  col- 
leges and  universities,  and  recommended  that  all  new  research 
facilities  be  located  on  or  near  a  university  cangDUS. 

Members  of  the  study  group  also  recoramended  that  the  Department 
obtain  legislative  authority  to  sponsor  undergraduate,  graduate, 
and  postdoctoral  scholsirships,  as  well  as  fellowships  and  assist- 
antshlps.    And  it  reccanmended  that  we  work  with  colleges  and 
universities  in  developing  courses  of  study  to  meet  future  needs 
for  scientists.  Parti ciilar  emphasis  is  placed  on  additional  study 
for  scientists  who  have  been  out  of  classrooms  for  five  or  more 
years.    For,  as  our  experts  tell  us,  much  of  what  university 
graduates  leam  today  is  obsolete  In  as  little  as  ten  years'  time. 
And  f\irther,  much  of  what  they  will  have  to  know  is  not  even 
available  today. 

We  plan  to  iniplement  as  many  of  these  reccramendatlons  as  we  can. 
We  feel  a  strong  obligation  to  make  the  fiillest  use  of  our  trained 
people  ,  .  .  and  to  provide  them  with  the  retraining  necessaiy  to 
keep  pace  with  the  rapidly  advancing  scientific  frontiers. 


In  b)road  outline,  then,  these  are  the  ways  that  our  nationwide 
structure  for  agrlcxiltural  research  operates.    It  is  an  extraordi- 
narily effective  structure  —  one  that  is  uniquely  American  in  its 
inception  and  growth,  although  it  certainly  was  not  planned  with 
any  grand  design  for  the  future  in  mind. 


It  is,  I  suppose,  an  outgrowth  of  attitudes  more  than  talent,  for 
bright  people  are  foimd  everywhere.    It  ccanes  from  a  national 
conviction  that  If  a  group  of  people  work  hard  enough  and  long 
enough  to  solve  a  problem,  then  it  gets  solved.    And  it  stems, 
too,  from  a  basic  regard  for  the  values  of  human  life  and  good 
standards  of  living. 

If,  as  someone  has  said,  culture  is  wine  and  cheese,  and  civiliza- 
tion is  bathrooms  and  plumbing,  I  say  it  is  the  task  of  agriculture 
to  provide  the  kind  of.  abundant  economy  that  will  make  both  possible. 
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This  is  the  first  time  that  the  Department  of  Agriculture  has  been 
represented  at  your  meeting  by  a  Director  of  Science  and  Education.  It 
is  a  pleasure  for  me  to  meet  with  you  as  the  first  person  to  occupy  that 
position. 

As  you  know,  both  the  title  and  the  division  of  responsibility  are 
new.    For  the  first  time,  a  member  of  the  Secretary's  staff  can  concentrate 
his  full  attention  on  the  Department's  science  and  education  activities 
without  being  burdened  with  the  overall  supervision  of  several  other 
agencies.    This  change  is  in  line  with  the  recommendations  of  the 
President's  Science  Advisory  Committee. 

Perhaps  you  may  wonder  what  I  can  suggest,  after  a  little  less  than 
a  year  on  the  job,  about  improving  Federal-State  relations,    I  cannot 
speak  from  experience  or  with  a  knowledge  of  all  the  rules.    In  some 
cases,  this  has  been  a  handicap.    In  others,  it  has  helped  get  jobs  done 
that  I  was  told  could  not  be  done.    I  am  convinced  that  a  certain  amount 
of  ignorance  can  be  helpful i 

Secretary  Freeman  recently  commented  that  the  working  partnership 
between  the  Department  and  the  State  Experiment  Stations  has  been  one  of 
the  world's  great  miracles.    Overall  success,  in  terms  of  research  and 
application  of  results  in  agricultural  production  and  agricultural 
products,  is  second  to  none. 

But  there  is  no  need  for  me  to  tell  this  group  about  past  successes. 
Instead,  I  would  like  to  comment  on  mutual  problems  and  tell  you  some  of 
the  recent  actions  the  Department  has  taken  in  attacking  those  problems. 
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Mutual  Problems  in  Federal-State  Relations 

First,  there  is  the  matter  of  communication  among  Federal  and  State 
scientists  and  administrators.  We  need  to  do  a  better  job  of  informing 
one  another  about  what  we  are  doing  —  and  why. 

Certainly,  all  of  us  are  doing  our  utmost  to  avoid  unnecessary 
duplication  of  effort.    But,  with  more  than  17,000  research  projects  being 
conducted  by  Federal  and  State  scientists,  the  task  of  keeping  each  other 
informed  is  enormous.    Similarly,  our  broadened  responsibility  for 
education,  often  involving  cooperation  with  nmerous  public  agencies  and 
private  groups,  is  accompanied  by  a  complex  communication  problem. 

In  addition  —  and  perhaps  even  more  difficult  —  we  must  let  others 
know  about  the  effective  lines  of  communication  between  the  Department  and 
the  50  States  and  Puerto  Rico.    We  need  to  assure  the  public  that  we  are 
operating  in  unison,  as  an  effective  team.    And  pa2?ticularly,  we  have  to 
convince  members  of  the  executive  and  legislative  branches  of  Federal 
and  State  governments  that  we  have  the  closest  working  arrangements. 

A  second  problem  lies  in  the  area  of  mutual  planning  of  programs  and 
facilities.    Here  again.  Federal  and  State  research  administrators 
recognize  the  desirability  of  meshing  our  efforts.    We  know  that  a  unified 
effort  will  make  the  most  effective  use  of  financial,  physical,  and 
manpower  resources.    Having  sat  on  both  the  Federal  and  State  sides  of  the 
table  when  making  planning  decisions,  I  certainly  appreciate  the 
difficulties  involved.    V/here  I  sit  now,  I  am  constantly  faced  with 
convincing  the  Secretary,  the  Bureau  of  the  Budget,  and  the  Congress  that 
we  are  working  together  in  our  planning. 
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Another  mutual  problem  is  in  obtaining  support  for  our  programs. 
It  is  not  surprising  that  we  tend  as  individuals  to  think  first  of  getting 
backing  for  our  particular  research  —  Federal  or  State.    But  we  sometimes 
are  guilty  of  competing  with  each  other,  when  we  should  be  assisting  one 
another  to  gain  the  approval  and  resources  required  for  carrying  out  work 
that  is  mutually  beneficial. 

We  cannot  afford  the  luxury  of  conrpetition  for  support  within  the 
agricultural  research  and  education  community .    The  necessary  large 
expenditiires  for  such  new  research  efforts  as  the  programs  in  defense  and 
space  travel  have  forced  a  relative  reduction  in  national  emphasis  on 
agriculture.    Even  though  the  Federal  research  appropriation  for 
agriculture  in  fiscal  1964  was  more  than  six  times  the  nimber  of  dollars 
provided  in  1940,  the  -proportion  of  the  Federal  research  budget  devoted 
to  agriculture  declined  from  40  percent  in  1940  to  1.3  percent  in  1964. 

A  fourth  problem  is  our  competitive  position  for  our  fair  share  of 
the  Nation's  brains  and  competence,  in  relation  to  those  outside 
agriculture.    Defense  and  space  research  are  attracting  many  bright  young 
men  and  women  we  must  have  to  staff  our  laboratories.    We  face  the  task 
of  convincing  undergraduate  and  graduate  students  —  as  well  as  young 
people  still  in  high  school  —  of  the  challenges  and  opportunities  open 
to  them  in  agricultural  research  and  education. 

It  is  to  the  advantage  of  the  Federal  as  well  as  the  State  components 
of  our  team  for  the  prestige  of  study  in  agricultural  disciplines  to  be  as 
high  as  in  any  other  field  in  our  universities.    At  the  present  time  this 
is  not  the  case.    V/e  must  take  action  through  special  fellowships  and 
assistantships,  through  support  from  agricultural  sources  for  our  best 
scientists,  and  through  any  other  effective  technique  to  attract  people 
of  competence  to  agriculture. 
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Having  attracted  them,  we  need  to  keep  them.    Attention  should  be 
given  to  the  support  each  scientist  has  to  carry  out  his  work.    The  only 
limitation  on  the  accomplishment  of  a  scientist  or  educator  should  be  his 
own  creative  ability.    V/e  are  examining  this  situation  within  the 
Department  and  hope  to  increase,  by  about  30  percent,  the  average  support 
per  scientist  by  1970.    We  would  encourage  Land-Grant  College 
administrators  to  do  likewise. 

Improving  Research  Administration  and  Coordination 

Faced  with  these  problems  of  communication,  coordination,  and 
competition,  we  must  be  aggressive  in  our  search  for  solutions.  Our 
methods  of  administrative  management  must  be  re-examined  and  refined  where 
necessaiy.    The  Department  is  engaged  in  a  continuous  re-examination. 

Analyses  of  research  programs  have  always  been  a  part  of 
administrative  responsibility.    This  responsibility  is  constantly  met 
through  the  use  of  judgments  and  decisions.    Frequent  studies  and  surveys 
have  been  made  over  the  years  to  check  on  the  possible  need  for  shifts  of 
eii5)hasis  to  meet  changing  trends.    The  responsibility  for  administrative 
judgment  has  been  met  successfully  in  agricultural  research.  The 
outstanding  progress  of  our  agriculture  is  one  proof  of  that  point. 

I  don't  want  to  give  the  impression  that  I  think  research  quality 
can  be  "legislated"  or  "administered"  into  a  program  by  setting  up 
procedures,  rules,  guidelines,  committees,  and  directives  for  the  scientist. 
All  that  administrators  and  managers  of  research  can  do  is  provide  a 
climate  for  the  scientists  in  which  their  creativity  is  most  apt  to  be 
maximized.    Each  new  committee,  task  force,  training  program,  and 
coordinating  mechanism  must  contribute  to  the  objective  of  providing  this 
kind  of  climate. 
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With  this  preface,  I  would  like  to  tell  you  of  recent  actions  we 
have  taken. 

Last  month  the  new  Agricultural  Research  Planning  Committee,  of 
which  I  am  chairman,  had  its  first  meeting.    The  major  assignment  of 
this  committee  is  to  facilitate  the  planning  and  coordination  of  research 
in  the  Department  with  that  in  the  States  and  other  research  agencies. 

The  State  Universities  and  Land-Grant  Colleges  have  six  representatives 
on  the  committee  —  a  university  president,  four  Experiment  Station 
directors,  and  a  member  nominated  by  the  Cooperative  Forestry  Research 
Board.    President  J.  H.  Jensen  of  Oregon  State  University  was  nominated 
by  your  Association.    The  Experiment  Station  Committee  on  Policy  nominated 
0.  G.  Bentley  of  South  Dakota,  T.  W.  Dowe  of  Vermont,  L.  E.  Hawkins  of 
Oklahoma,  and  M.  L.  Peterson  of  California  to  represent  the  four  regions 
of  the  country.    R.  J.  Preston,  Jr.,  of  North  Carolina  State  was  nominated 
by  the  Forestry  Research  Advisory  Board. 

The  committee  also  includes  six  administrators  from  research 
agencies  of  the  Department  —  B.  T.  Shaw,  T,  C.  Byerly,  H,  A.  Rodenhiser, 
F.  R.  Senti,  C.  P.  Heisig,  and  V.  L.  Harper.    One  member,  M.  M.  Rhoades, 
was  nominated  by  the  National  Academy  of  Science,  and  one  —  K.  A,  Folkers 
—  was  nominated  by  the  Office  of  Science  and  Technology.    E.  C.  Elting 
of  my  staff  is  its  Executive  Secretary. 

The  committee  has  six  specific  objectives: 

(l)  To  assist  in  planning,  evaluating,  and  coordinating  unified 
long-range  national  agricultural  research  programs  and  in  delineating 
the  appropriate  areas  of  responsibility  of  Federal  and  State  agencies 
in  carrying  out  these  programs. 
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(2)  To  develop  further  the  bases  for  State  and  Federal  cooperation 
in  planning  and  implementing  regional  and  interstate  research  programs. 

(3)  To  facilitate  the  coordination  of  plans  for  additional  State 
and  Federal  research  facilities  to  carry  out  the  total  effort  of  publicly- 
supported  agricultural  research. 

(4.)    To  stimulate  selective  interchange  of  Federal  and  State 
scientists  to  improve  liaison  and  coordination  between  Federal  and  State 
research  programs. 

(5)  To  improve  communications  among  Federal  agricultural  research 
agencies,  the  State  stations,  libraries,  and  information  centers. 

(6)  To  stimulate  and  foster  training  programs  for  promising  young 
scientists  so  as  to  insiare  a  continuing  supply  of  well-trained  manpower. 

At  its  first  session,  the  committee  engaged  in  a  thorough  discussion 
of  relations  between  Federal  and  State  research  agencies,  with  particular 
emphasis  on  problem  areas.    Five  subcommittees  were  appointed,  to 
concentrate  on  long-range  planning,  program  development,  facilities, 
scientific  manpower,  and  financial  resources.    I  am  sure  the  subcommittee 
members  will  be  consulting  v/ith  many  in  this  group  as  they  tackle  their 
assignments . 

Additional  steps  have  been  taken  recently  to  improve  research 
coordination  within  the  Department  and  with  State  and  other  research 
organizations. 

A  new  Research  Program  Development  and  Evaluation  Staff  will  provide 
an  organized  and  continuing  arrangement  for  Department-level  research  planning. 
It  will  service  all  advisory  committees  and  maintain  a  Department-wide  system 
of  research  project  records.    It  will  give  leadership  to  work  groups 
developing  effective  mechanisms  both  for  evaluating  current  research  and 
for  planning  new  work. 
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In  addition  to  the  personnel  who  have  previously  been  concerned  with 
research  coordination,  the  staff  will  include  a  team  of  five  of  our  best 
scientists,  who  will  devote  full  time  to  the  improvement  of  program 
quality.    We  feel  that  this  new  office  will  increase  our  effectiveness 
in  working  with  other  Federal  agencies,  the  Bureau  of  the  Budget,  and  the 
Congress. 

In  a  related  action,  we  are  planning  to  modernize  the  record-keeping 
procedures  in  the  Central  Project  Office,  one  of  the  units  now  under  the 
Research  Program  Development  and  Evaluation  Staff. 

Currently,  the  Central  Project  Office  maintains  detailed  records  on 
some  3,700  Department  projects.    The  Cooperative  State  Research  Service 
has  similar  records  on  some  6,700  State-supported  projects  and  6,400 
projects  financed  wholly  or  in  part  by  Federal  funds. 

V/e  are  considering  the  possibility  of  automating  these  records  and 
locating  them  in  one  place.    The  improved  system  for  record-keeping  would 
provide  a  source  of  ccmmimi cation  between  scientists  on  all  aspects  of 
current  research  programs.    And  it  would  furnish  conrprehensive 
information  to  permit  ready  analysis  of  research  for  more  effective 
management . 

Other  changes  are  taking  place  in  the  methods  used  in  some  of  the 
research  planning  by  the  Department,  and  in  the  way  we  are  administering 
some  of  our  funds. 

In  planning  research,  we  sometimes  need  to  take  an  initial,  broad 
look  at  the  problem.    Then,  once  the  needs  and  objectives  have  been 
established  —  without  regard  for  agency  lines  —  the  implementation 
will  be  agreed  upon  later  among  appropriate  agencies  of  the  Department 
and  the  States, 
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This  unified  approach  is  particularly  appropriate  when  we  are  called, 
on  short  notice,  to  justify  a  research  proposal  to  the  Congress.  On 
such  occasions,  we  unfortunately  may  not  have  time  for  the  usual  formulation 
of  plans  within  agencies  of  the  Department  or  by  the  States,  followed  by 
review  and  coordination  at  agency  and  Departmental  levels. 

Our  planning  was  across  agency  lines  last  summer  when  our  request 
for  supplemental  funds  for  pesticide  research  and  education  was  approved 
by  the  Bureau  of  the  Budget.    We  first  determined  that  our  research  needs 
lay  in  five  areas  —  biological  and  nonchemical  pest-control  methods, 
conventional  pesticides  that  are  more  specific  and  less  persistent,  basic 
studies  of  the  pests,  the  effects  of  pesticide  use,  and  the  economic  facts 
about  the  use  of  pesticides.    We  also  decided  on  the  required  educational 
program  and  library  services.    Then  we  determined  who  would  do  the  work 
and  what  facilities  v/ould  be  required. 

We  have  not  had  the  natural  mechanisms  for  this  type  of  planning, 
and  for  the  follow-up  to  insure  that  funds  are  used  according  to  our 
proposals  to  the  Congress.    I  hope  that  such  planning  will  be  facilitated 
by  the  changes  in  Departmental  research  coordination  I  have  outlined. 

In  administering  Federal  research  funds,  we  have  awarded  some  money 
to  State  E3cperiment  Stations  on  a  competitive  basis.    Research  imder  this 
method  is  somewhat  more  scientist-oriented  than  has  been  the  case  in  the 
past.    And  funds  are  presimiably  concentrated  in  areas  where  the  better 
scientists  are  located. 


-  9  - 

State  interest  in  competitive  grants  is  apparently  great.    In  fiscal 
year  1964- ,  when  $1-|-  million  was  assigned  to  the  Cooperative  State  Research 
Service  for  awarding  as  grants,  requests  for  over  350  projects  were 
submitted.    Our  expeii-ence  in  handling  these  requests  has  led  to  a 
streamlining  of  procedures,  changes  that  should  save  considerable  time  at 
both  the  State  and  Federal  levels. 

Because  of  our  attempts  during  the  past  two  years  to  obtain  funds  for 
competitive  grants,  one  might  get  the  impression  that  we  are  no  longer 
interested  in  the  time-tested  system  of  formula  grants.    This  certainly 
is  not  the  case.    We  shall  continue  to  press  for  a  broad  base  of  support 
for  experiment  stations  throughout  the  country.    We  do  not  want  to  make 
the  strong  stronger  and  allow  the  weak  to  wither  on  the  vine  of  non-support. 

At  the  same  time,  we  must  not  ignore  trends  and  iieppentngs    which  may 
suggest  a  supplementation  of  formula  funds  with  support  based  on  criteria 
other  than  population. 

Among  the  trends  we  must  consider  are  the  following: 

(1)  Federal  formula  funds  for  the  State  Experiment  Stations  have  not 
increased  proportionately  in  the  past  few  years,  as  compared  to  those 
allocated  for  the  intramural  program  of  the  Department. 

(2)  There  has  been  a  tendency  for  the  Congress  to  allocate  fimds 
for  research  on  specific  problems  and  at  specific  locations.  Congress 
has  allocated  funds  for  this  kind  of  work  to  the  Department  agencies. 
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(3)    Federal  fiinds  for  support  of  agricultural  scientists  from 
agencies  other  than  the  Department  of  Agriculture  have  greatly  increased 
in  recent  years.    Last  year  they  were  in  excess  of  $24  million,  about 
half  as  much  as  was  received  from  Department  sources.    These  funds  are 
badly  needed.    The  fact  that  they  do  not  come  from  the  USDA.  should  not 
alter  their  value  in  support  of  scientists.    At  the  same  time,  since 
they  are  almost  completely  scientist-oriented  and  controlled,  they  may 
be  responsible  for  the  setting  up  of  an  "elite"  and  a  "second  class" 
group  of  scientists  in  our  Agricultural  Experiment  Stations.    This  can 
have  serious  consequences  both  for  the  Land-Grant  Universities  and  for 
the  Department. 

We  must  take  vzhatever  steps  we  can  to  modify  these  trends  or  to  make 
adjustments  to  them.    Certainly,  we  need  more  basic  formula  support.  We 
need  to  work  out  procedures  to  permit  Experiment  Stations  to  be  funded 
by  the  Congress  to  carry  out  specific  planned  research  assignments.  And 
we  must  take  steps  to  improve  the  prestige  of  agricultural  scientists  and 
graduate  students  at  our  universities. 

The  granting  procedure  on  other  than  a  formula  basis  is  one  that  has 
been  tried.    It  does  permit  the  allocation  of  funds  to  a  given  State 
Experiment  Station  for  a  specific  assignment.    It  permits  project 
evaluation  by  scientists  and  gives  credence  to  the  competence  of  the  man 
who  is  to  do  the  job.    At  the  same  time,  funds  are  allocated  to  the 
Experiment  Station  —  not  to  the  scientist  —  and  we  expect  the  Director 
to  exert  the  same  control  over  the  work  as  he  does  currently  over  Hatch 
projects. 
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May  I  stress  that  the  competitive  grant  is  only  one  way  of  overcoming 
some  of  the  problems  of  fund  allocation  to  researchers  at  Land-Grant 
Universities.    There  are  others  —  and  in  cooperation  with  you,  we  intend 
to  find  them.    The  strength  of  agricultural  research  at  Land-Grant 
Universities  now  determines  to  a  considerable  degree  the  strength  of  the 
Department's  program  in  years  to  come.    We  must  and  will  work  together. 

Another  area  of  mutual  concern  is  training  and  scientific  environment 
for  research  and  education  personnel.    Certainly,  the  ability  to  recroiit 
and  keep  outstanding  scientists  is  influenced  by  the  professional  stature 
of  both  the  research  administrators  and  their  colleagues.    And  it  is 
influenced  by  the  intellectual  and  physical  environment  in  v/hich  the 
scientists  work, 

A  task  force  appointed  by  Secretary  Freeman  has  just  completed  a 
study  that  spotlights  the  Department's  strengths  and  weaknesses  in  these 
areas.    The  task  force  developed  its  recommendations  after  interviewing 
a  representative  sampling  of  USDA  research  personnel  —  including  yoxmg 
and  mature  scientists,  at  large  and  small  research  establishments,  and 
in  the  major  disciplines. 

The  study  group  was  concerned  with  improving  Federal-State  relations 
in  these  recommendations: 

First,  that  the  Department  develop  closer  cooperative  relations  with 
universities  and  colleges  in  order  to  increase  opportunities  for 
intellectual  exchange. 

Second,  that  continued  emphasis  be  placed  on  moving  scientists  to 
locations  providing  better  scientific  environment.    Specifically,  that  new 
research  facilities  be  located  on  or  near  a  university  campus  when  the 
program  permits. 
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Third,  that  the  Department  encourage  its  scientists  to  participate 
as  members  of  graduate  faculties  of  colleges  and  universities  when  such 
opportunities  are  available  to  them,  and  to  accept,  within  practical  limits, 
those  teaching  and  counseling  assignments  that  relate  to  their  work. 

Fourth,  that  a  study  and  retraining  leave  program  be  established  for 
those  Department  scientists  who  have  demonstrated  unusual  scientific 
competence,  and  that  opportunities  be  provided  for  scientists  to  take  formal 
academic  courses  related  to  their  field  of  work  without  reference  to 
fulfilling  the  requirements  of  an  advanced  degree. 

Fifth,  that  the  Department  obtain  legislative  authority  to  sponsor 
undergraduate,  graduate,  and  postdoctoral  scholarships,  fellowships,  and 
assistantships . 

Sixth,  that  the  Department  determine  its  future  needs  for  scientific 
personnel  and  work  with  appropriate  colleges  and  universities  in  developing 
courses  of  study  to  meet  those  needs. 

We  intend  to  carry  out  these  recommendations  as  rapidly  as  possible. 

The  Challenge  of  Change 

So  far,  most  of  what  I  have  said  has  concerned  Federal-State  relations 
in  administering  and  coordinating  research.    Now  I  would  like  to  turn  to  a 
subject  that  has  primary  application  to  our  cooperative  educational 
activities.    This  I  am  callip.g  the  challenge  of  change. 

Undoubtedly  the  greatest  challenge  we  face  —  and  one  we  must  not  fail 
to  meet  —  is  in  working  with  and  for  all  people,  without  regard  for  the 
color  of  their  skin  or  their  national  origin.    Long-standing  procedures  and 
rules  may  need  modification.    Department  policy,  as  you  know,  calls  for 
pronrpt  elimination  of  any  discrimination  in  the  operation  of  its  programs 
and  within  its  agencies. 


)•  *■'■ 
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Full  compliance  with  the  Civil  Rights  Act  must  "begin  with  frank 
appraisal.    It  calls  for  full  recognition  of  all  failures  to  serve  equally 
all  segments  of  the  population.    It  calls  for  a  review  of  policies  on 
hiring  and  promotion  of  personnel  concerned  with  the  Department's  research 
and  educational  programs.    I  am  confident  a  considerable  aTnount  of 
soul-searching  has  already  been  done. 

I  want  to  warn  against  two  attitudes  toward  the  speed  v/ith  which  the 
provisions  of  the  Civil  Rights  Act  are  carried  out.    One  is  an  attitude  of 
resistance  to  any  modification  of  the  current  method  of  operations.  The 
other  calls  for  making  changes  pellmell,  without  allowing  time  to  develop 
workable  procedures  to  get  the  job  done.    I  hope  we  can  avoid  the  pitfalls 
of  both  extremes.    They  are  equally  dangerous. 

We  in  the  Department  are  well  aware  that  full  and  complete  compliance 
cannot  be  accomplished  overnight.    But  let  me  assure  you  we  must  not  have 
unreasonable  delays.    Together  we  must  make  constant  progress  until  it  can 
truly  be  said  that  we  have  no  racial  discrimination  in  any  of  our  research 
and  education  activities. 

Along  with  improving  its  ability  to  work  with  all  races,  the  Extension 
Service  is  also  challenged  to  make  other  shifts  of  emphasis. 

It  is  called  upon  to  take  the  lead  in  developing  the  full  potential 
of  rural  coramxmities,  and  with  improving  the  opportunities  of  the 
disadvantaged  part  of  the  rural  population.    And  this  must  be  acconiplished 
without  neglecting  the  obligations  to  commercial  agriculture  or  the 
extremely  important  responsibilities  to  the  consuming  public. 
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Our  cooperative  Federal-State  educational  team  has  accepted  a  key  role 
in  Rural  Areas  Development.    Extension  took  the  leadership  in  organizing 
the  development  groups  in  2,100  counties  —  more  than  two-thirds  of  rural 
America.    About  100,000  people  are  now  participating  on  committees 
concerned  with  various  phases  of  development. 

V/e  have  a  continuing  obligation  to  help  these  groups  follow  through 
with  their  plans.    They  are  depending  upon  us  to  stimulate  ideas,  to  aid 
them  in  getting  the  services  and  resources  needed,  and  to  counsel  them 
along  the  road  to  development. 

And  our  experience  with  RAD  has  equipped  us  to  accept  new  responsibilities 
in  accomplishing  the  objectives  of  the  Economic  Opportunity  Act.  This 
national  effort  to  alleviate  poverty  is  directed  almost  equally  at  rural 
and  urban  America. 

More  than  I"!  million  farm  families  have  earnings,  from  all  sources, 
totaling  less  than  $3,000  a  year.    Few  in  this  group  can  expect  to  become 
fully  employed  in  farming  or  to  obtain  highly  skilled  employment  —  because 
of  the  age  of  the  farm  operator  or  his  lack  of  education. 

This  low- income  group  desperately  needs  educational  assistance.  These 
families  should  have  help  in  deciding  whether  to  stay  on  the  farm  or  move 
to  the  city.    Those  who  elect  to  stay  on  the  farm  require  assistance  in 
making  the  most  of  their  opportunities,  and  those  who  decide  to  leave 
need  help  in  adjusting  to  urban  life. 

Unfortunately,  Extension  often  fails  to  reach  low- income  families.  A 
recent  study  showed  that  Extension  is  serving  only  a  third  of  those  rural 
families  whose  incomes  are  $3,000  a  year  or  less. 
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Adapting  our  methods  to  reach  these  families  effectively  will  challenge 
our  imagination  and  resourcefulness.    But  I  am  confident  it  will  be  done. 
Extension  has  a  proud  record  of  staying  tuned  to  people's  needs  and 
adjusting  its  programs,  methods,  and  competence  as  these  needs  have  shifted. 

May  I  malce  one  other  comment  about  Extension  —  a  comment  that  might  be 
misunderstood  in  this  day  of  conrpetition  between  State  and  Federal  agencies 
—  of  the  claims  of  State's  Rights  and  of  growing  Federal  Bureaucracy  — 
but  a  comment  which  I  feel  must  be  made.    In  my  opinion,  one  of  the  best 
ways  for  the  State  Extension  Services  to  help  strengthen  themselves  is  to 
strengthen  the  Federal  Extension  Service. 

May  I  give  an  example?    If  an  assignment,  which  normally  falls  in  the 
area  of  responsibility  of  the  Cooperative  Extension  Service,  is  given  to 
the  Federal  Extension  Service  and  if  this  assignment  cannot  be  carried  out 
for  whatever  the  reason  —  Extension  throughout  the  country  suffers.  If 
the  funds  or  personnel  assigned  to  FES  are  inadequate  to  do  this  job. 
Extension  suffers.    And  history  tells  us  that  the  job  7/ill  be  reassigned 
to  someone  else. 

During  the  coming  year,  I  hope  that  we  can  study  this  problem  and 
determine  how  we  can  make  FES  more  effective  in  serving  both  you  and  the 
Department.    We  have  some  dedicated  educators  in  this  Agency,  and  they 
deserve  all  the  support  we  can  give  them. 

I  am  sure  that  the  challenge  of  change  will  be  met  as  we  strive  to 
improve  all  of  our  research  and  educational  efforts.    I  suspect  we  will 
always  have  mutual  problems.    But  we  will  conquer  them  if  we  continue  the 
cooperative  spirit  that  has  marked  our  Federal-State  partnership  through 
the  years, 

#     #  # 
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PROTECTION  AGA.INST  PESTS: 


The  Expanded  Program  of  the  U.  S.  Department  of  Agriculture 

and  State  Cooperators 

Throughout  the  greater  part  of  history,  defense  against  pests  has 
been  a  matter  of  "every  man  for  himself,"    He  has  lacked  the 
weapons  and  the  orgsmizatlon  for  concerted  attack  against  rodents, 
Insects,  -weeds,  animal  and  plant  diseases,  nematodes,  parasites, 
and  myriads  of  other  pests.    And,  many  a  time,  man  has  gone  down 
in  defeat.    Pests  have  brought  famines  and  plagues,  and  the 
pestilence  that  always  accampanied  wars  in  the  past.    Pests  have 
helped  to  shape  the  history  of  the  world. 

As  control  methods  improved,  pests  continued  to  be  pretty  much  an 
individual  worry.  Only  in  conrparatively  recent  years  has  protec- 
tion against  pests  become  a  public  responsibility. 
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It  is  now  a  matter  of  concern  for  the  comniunltles  .  .  .  the 
States  .  .  .  the  Nation  ,  .  ,  and  even  the  world. 
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The  less-developed  parts  of  the  world  can  no  longer  provide 
enough  food  for  the  large  numbers  of  people  being  bom  each  year. 

Within  a  very  few  years,  a  fantastic  amount  of  food  must  be  pro- 
duced if  mass  starvation  is  to  be  averted,    I  believe  the  production 
of  that  food  hinges  more  on  efficient  pest  control  than  on  any 
other  single  factor. 

This  is  agriculture's  job,  but  many  national  interests  besides 
agriculture  are  involved  in  pest  control. 

About  a  third  of  the  land  in  this  Nation  is  Federally  owned. 
Responsibility  for  controlling  pests  on  this  land  and  in  U.  S, 
installations  all  over  the  world  rests  with  the  Federal  agencies 
concerned , 

So  does  protection  of  the  health  and  ccanfort  of  our  people.  San- 
itation and  freedom  from  pest-borne  diseases  require  chemicals 
that  can  be  used  without  themselves  presenting  hazards. 

The  Nation's  water,  its  outdoor  recreation  areas,  and  other 
natural  resources,  including  fish  and  wildlife,  must  also  be 
protected  against  both  pests  and  pesticides. 

Efficient  pest  control  is  essential  to  national  defense .  Many 
of  the  materials  that  now  protect  civilian  health  and  comfort 
against  pests  were  developed  first  —  in  agriculture  emd  else- 
where —  to  protect  our  military  forces. 

All  these  are  Federal  concerns,  and  usually  State  and  local  con- 
cerns as  well. 

The  responsibilities  of  agriculture  for  protection  against  pests 
are  basic  and  unique.    Next  to  man's  need  to  guard  his  own  health 
and  safety,  his  most  pressing  survival  need  is  protection  of  his 
food,  clothing,  and  shelter. 
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The  policy  of  the  U.  S.  Department  of  Agriculture  in  regard  to 
pest  control  reflects  the  Department's  dual  concerns. 

One  is  to  "protect  against  pests"  —  to  develop  control  methods 
and  materials  and  to  facilitate  their  use  against  pests  of  man, 
animals,  plants,  faun  and  forest  products,  communities,  and 
households . 

USDA.'s  other  concern  is  to  "control  pests  safely," 

In  providing  protection  against  pests,  the  Department  has  vital 
concern  for  —  first  —  the  health  and  well-being  of  people  who 
use  pesticides  and  the  products  protected  by  their  use,  and  — 
second  —  the  protection  of  fish,  wildlife,  soil,  air,  and  water 
from  pesticide  pollution. 

The  Department  therefore  uses  —  and  encourages  others  to  use  — 
those  means  of  effective  pest  control  that  are  least  hazardous 
potentially  to  laaix  and  animals.  When  residual  pesticides  must 
be  used,  they  should  be  applied  sparingly,  precisely,  and  only 
as  often  as  is  absolutely  necessary.  The  Department  uses  bio- 
logical, ecological  or  cultural  methods,  or  pesticides  that  are 


non-persistent  and  low  in  toxicity,  whenever  such  means  are  prac- 
tical, safe,  and  effective. 

USDA.  commends  its  pesticides  policy  as  a  guide  to  the  States  and 
to  local  authorities. 

In  carrying  out  its  dual  objectives,  the  Department  cooperates 
fully  with  the  other  agencies  and  departments  of  government. 

Recently,  concern  for  preventing  unfavorable  effects  of  pest  con- 
trol measures  has  been  widespread.    It  has  led  to  a  complete 
airing  of  both  the  close-range  and  the  potential  problems  in  pes- 
ticide use. 
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Because  of  this  concern,  the  Department  requested  the  Congress  to 
appropriate  more  funds  to  combat  pests.    USDA.  received  an  increase 
in  its  operating  funds  for  the  fiscal  year  1965  of  more  than  a 
third  over  the  previous  year.    Other  Federal  Depajrtments  have  also 
received  increased  support  in  this  field. 

USDA-'s  new  budget  is  a  milestone,  and  how  we  spend  it  will  deter- 
mine our  course  for  years  ahead.    As  you  can  imagine,  a  great  deal 
of  scientific,  administrative,  and  plain  commonsense  thinking  has 
gone  into  the  development  of  our  plans. 

Such  an  expanded  program  will  require  more  personnel,  and  more 
room  for  them  to  work.    At  our  request,  the  Congress  has  taken 
care  of  this  by  appropriating  —  in  addition  to  our  expanded  op- 
erating funds  —  more  than  $5  million  for  planning  or  construct- 
ing new  Federal  and  State  facilities  this  year. 
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We  hope  they  will  be  as  attractive  and  efficient  as  the  one  shown 
here  —  the  Metabolism  and  Radiation  Research  Laboratory  at  Fargo, 
North  Dakota,  which  is  already  in  use. 

The  Department  is  asking  for  additionsd  funds  in  1966  to  ccnrplete 
the  new  building  program.    If  the  funds  are  granted,  USDA  will 
have,  in  all,  almost  $14.5  million  for  11  new  laboratories,  and 
the  State  experiment  stations  a  total  of  at  least  $7.6  million  in 
Federal  and  State  funds  to  aid  in  construction  of  a  number  of 
their  research  facilities. 

These  funds  for  facilities  are  not  included  in  the  rest  of  our 
discussion. 
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Now  let's  see  how  USDA.  spends  its  1965  operating  funds  to  fight 
pests , 

Of  the  total  $109.8  million,  almost  $14.5  million,  or  more  than 
13  percent,  goes  directly  to  the  States  for  work  in  their  agri- 
cultural experiment  stations  and  extension  services. 

Here  you  see  the  areas  in  which  the  money  is  spent  ...  2  percent 
for  regulation  of  pesticides,  4  percent  for  education  and  coordi- 
nation, 42  percent  for  pest  control,  and  more  than  half  —  52  per- 
cent —  for  research.    This  is  the  area  where  we  expect  the  greatest 
returns  in  developing  better  pest  control  methods. 

So  let's  discuss  research  first. 


Before  I  go  into  detail  about  the  Department's  expanded  research 
program,  however,  I  want  to  put  it  into  perspective  in  a  larger 
framework. 

Agricultural  research  in  the  United  States  is  usually  a  joint  ef- 
fort of  public  and  private  agencies,  and  research  on  controlling 
pests  is  no  exception. 
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Here  is  a  rough  estimate  of  irtiat  agriculture  and  the  pesticides 
industry  are  spending  in  1965  on  pest-control  research.  Some 
additioneG.  work  in  this  field  is  also  carried  on  lay  a  few  public 
agencies  other  than  Agriculture,    And  if  the  industry  figure  were 
to  include  research  and  development  costs  for  equipment  for  apply- 
ing pesticides,  for  the  hormones,  feed  additives,  and  other  vet- 
erinary biologies  and  drugs  that  might  cause  residues  in  meats, 
and  so  on,  our  scientists  figure  it  would  be  closer  to  $100  million 
a  year. 

Congress  provides  almost  $47  million  for  USDA.  research  and  more 
than  $10  million  for  the  State  experiment  stations  in  the  Federal 
grants  that  USDA  administers.    We  estimate  that  the  States  pro- 
vide about  $30  million,  vdiich  also  includes  funds  made  available 
to  the  State  experiment  stations  by  industry,  private  foundations, 
and  grants  from  Federal  agencies  other  than  Agriculture. 

The  past  decade  has  witnessed  a  great  shift  in  interest  and  empha- 
sis in  pest  control  research  ...  a  shift  to  intensified  research 
on  controlling  pests  without  the  use  of  conventionsil  pesticides. 

I  want  to  show  you  how  USDA  research  reflects  this  change  in  empha- 
sis. 


7 


mil 


Chemical  Other 
Control  Research 


SLIDE  7 


In  1956,  research  on  chemical  means  of  controlling  pests  amounted 
to  almost  as  much  as  all  our  other  research  on  pest  control  put 
together, 

SLIDE  8 

Funds  for  research  on  chemical  controls  increased  only  moderately 
over  the  years.    The  big  increases  went  into  other  research.  By 
1964,  funds  for  research  on  developing  other  means  of  control  were 
almost  three  times  the  amount  allotted  for  chemical  controls. 


SLIDE  9 

And  when  the  1965  breakthrough  in  the  budget  came  along,  nearly 
all  the  increase  went  into  research  for  controls  other  than 
chemicals . 

Now  let's  see  how  USDA.  spends  its  research  money  in  this  field. 
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The  largest  single  portion  of  the  money  we  are  spending  on  re- 
search —  43  percent  —  is  going  for  research  on  biological  and 
related  means  of  control.    Natural  enemies  and  pest-resistant 
crops  are  among  our  oldest  weapons  against  pests.    We  also  have 
much  to  gain  from  research  on  ways  to  sterilize  and  use  pests 
for  their  own  destruction,  on  sex  and  food  attractants,  on  repel- 
lants,  on  new  means  of  weed  control,  and  on  the  use  of  light, 
electricity,  and  sound  for  controlling  pests  of  all  kinds, 

Basic  research  takes  the  next  biggest  chunk  —  27  percent  —  of 
our  money.  In  all  of  the  research  areas  I've  mentioned,  we  are 
seriously  handicapped  because  we  lack  fundamental  knowledge 
about  the  organisms  and  materials  we  are  dealing  with.  Future 
discoveries  about  the  genetics,  cells,  nutrition,  viruses,  pro- 
teins, or  enzymes  of  animals,  plants,  or  pests  may  furnish  keys 
to  new  methods  of  control  that  are  beyond  our  imagination  now. 

By  exploring  the  metabolism  of  pesticides  and  related  materials 
in  insects,  plants,  and  animals,  we  hope  to  develop  pesticides 
that  are  highly  selective  in  their  action  against  a  pest  without 
creating  harm  to  plants  or  animals. 
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As  a  service  to  those  engaged  in  basic  and  other  research,  we 
established  a  Pesticides  Infoimation  Center  this  year  as  part  of 
the  USDA-'s  National  Agricultuiral  Libi*aiy.    It  employs  a  new  weapon 
against  pests  —  the  ccanputer  —  to  help  scientists,  administra- 
tors, and  other  workers  keep  abreast  of  the  flood  of  scientific 
and  technical  infoimation  being  published  on  pests  and  their  con- 
trol. 

More  than  22  percent  of  oiir  research  budget  is  being  spent  in 
developing  new  and  better  techniques  of  using  pesticidcQ.  chemi- 
cals effectively  and  seifely.    For  example,  in  one  test,  a  com- 
bination of  insecticide  and  sex  attractant  eradicated  the 
oriental  fruit  fly  from  the  33-s^are-mile  island  of  Rota,  in 
the  Pacific. 

We're  spending  7  percent  of  our  money  for  research  on  the  toxi- 
cology and  fate  of  pesticides.    Everyone  recognizes  the  need 
for  research  in  this  field.    The  public  is  entitled  to  sound, 
scientific  judgments  on  the  effects  of  pesticides.  Research 
can  provide  us  with  the  impartial  data  that  are  needed  to  make 
these  judgments. 

One  percent  goes  to  research  to  determine  the  economic  effects 
of  the  pests  and  to  evaluate  the  coniparative  economics  of  various 
means  of  pest  control. 

Our  most  telling  means  of  pest  control  in  the  future  will  prob- 
ably combine  research  from  all  these  fields  into  integrated, 
custon-made  programs  that  attack  each  pest  at  its  most  vulner- 
able points. 

Internationally,  USDA.  scientists,  like  State  scientists, 
cooperate  constantly  with  other  countries,  both  formally  and 
infoimally.    Exchanges  of  scientists  .  .  .  international  confer- 
ences .  .  .  work  with  the  Agency  for  International  Development, 
with  the  private  foundations,  and  with  the  World  Health  and  Food 
and  Agriculture  Organizations  of  the  United  Nations  —  all  these 
add  a  steadily  expanding  dimension  to  our  work  against  pests. 

I'd  also  like  to  mention  here  the  foreign  research  on  pests  that 
is  being  done  for  us  under  Public  Law  4-80  grants.    Since  1959, 
the  equivalent  —  in  foreign  cxirrency  —  of  almost  4-  million 
dollars  has  gone  into  such  research.    Sales  of  U.  S.  food  to  the 
countries  concerned  pay  for  it  —  it  does  not  come  out  of  our 
regular  budgets. 

The  resesirch  must  be  useful  to  the  country  concerned  and  to  ours. 
It  is  of  particular  value  to  us  in  furnishing  infoimation  on  pests 
we  do  not  have  —  yet  —  and  on  the  nat\iral  enemies  sane  of  our 
foreign  pests  left  behind  them. 
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Now,  what  about  the  money  we  spend  on  control  programs?  It 
breaks  down  like  this, 

Thiity-f  our  percent  of  this  money  is  spent  on  control  work  using 
pesticidal  chemicals  in  accordance  with  the  USDAl  policy  we  talked 
about  earlier. 

Twenty-five  percent  of  our  control  funds  go  to  quarantine  work. 
This  pays  for  inspectors  who  are  stationed  at  o\ir  ports  and 
borders  to  prevent  the  introduction  of  foreign  pests  into  this 
country.    It's  the  oimce-of -prevention  theory,  and  it  has  paid 
off  for  us  many  times  in  the  past. 

Similarly,  cooperative  control  programs  within  the  country  are 
supported  by  Federal  and  State  quarantine  measures.    These  quar- 
antines slow  or  prevent  the  spread  of  pests  into  uninfested  areas, 
and  reduce  the  need  for  any  kind  of  treatment. 
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Twenty-three  percent  of  our  money  in  control  programs  is  spent 
in  improving  our  control  techniques  and  in  detection  work. 
Surveys  deteiroine  the  presence  or  extent  of  infestations,  and 
whether  control  measures  should  he  undertaken.    This  work  tells 
us  how  effective  our  control  programs  are  at  any  given  time  and 
helps  us  move  quickly  to  keep  outbreaks  from  'beccsning  epidemics. 

Our  monitoi*ing  and  program  evaluation  work  takes  2  percent  of 
our  budget  in  control  work  and  is  probably  as  important  a  2 
percent  as  any  other  we're  spending.    We  are  keeping  an  eye  on 
the  various  components  of  the  environment  by  sampling  and  ana- 
lyzing water,  soil,  crops,  and  various  organisms  for  pesticides. 
We're  monitoring  all  our  own  control  programs,  and  we're  also 
monitoring  representative  areas  of  the  country  where  large 
quantities  of  pesticides  are  used  in  noimal  farming  operations. 
This  new  work  will  give  us  much  valuable  information  on  the  im^- 
pact  of  pesticides  on  man's  total  environment. 

Biological  and  related  methods  of  control  account  for  16  percent 
of  our  control  funds.    This  proportion  is  bound  to  increase  as 
our  new  efforts  in  both  biological  and  basic  research  begin  to 
pay  off. 

One  of  the  most  dramatic  and  successful  methods  of  controlling 
pests  without  the  use  of  chemicals  is  the  application  of  the 
sterility  principle.    It  has  already  rid  the  United  States  of 
overwintering  populations  of  screwwoims  —  costly  livestock 
pests  —  as  far  west  as  Arizona, 
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Screwworms  are  reared  at  Mission,  Texas,  in  the  world's  largest 
insect  nursery.    When  they  "beccane  pupae,  they  are  exposed  to 
cobalt  60.    The  gamma  rays  destroy  their  ability  to  reproduce. 
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The  adiilt,  sterile  flies  are  air-dropped  by  the  millions  over 
screwwoim-infested  areas.    Each  male  mating  with  a  native  fe- 
male fly  renders  her  eggs  infertile.    The  "fly  factoiy"  is  now 
providing  sterile  flies  for  a  wide,  living  barrier  to  the  south, 
to  protect  the  United  States  from  reinfestation. 

These,  then,  are  the  ways  our  control  money  is  being  spent. 
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In  addition,  we  are  responsible  for  the  regxilation  of  all  pesti- 
cides marketed  in  interstate  coramerce.    Nearly  half  of  the  money 
for  this  work  is  used  for  registration  activities,  and  45  percent 
for  enforcement.    Examples  of  recent  progress  include  new  require 
ments  so  that  key  warning  and  caution  statements  on  labels  are 
more  proninent,  legible,  and  understandable.    And  precautionary 
labeling  is  also  now  required  for  the  protection  of  fish  and  wild 
life. 

USDA.  inspectors  regularly  sample  both  meat  and  poultry  for 
biological  residues.    Of  the  fxmds  shown  here,  about  7  percent 
goes  into  this  work. 
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The  final  area  of  activities  —  education  and  coordination  — 
gets  4  percent  of  USDA.'s  operating  funds.    The  States  more  than 
match  Federal  funds  for  extension  education  in  this  field. 

The  Department  and  Cooperative  Extension  Services  throughout  the 
coiintry  have  been  engaged  in  one  of  the  greatest  educational 
efforts  in  their  history.    In  the  past  two  years  alone,  we  have 
distributed  millions  of  copies  of  safe-use  literature  to  city 
dwellers  and  famers.    Our  radio  and  television  efforts  on  pesti- 
cide safety  have  been  endorsed  by  the  Advertising  Council,  and  we 
are  getting  excellent  exposure.    Newspapers,  magazines,  and  pic- 
t\ire  syndicates  are  carrying  our  messages  on  pesticide  safety. 
And  the  National  Safety  Council,  civic  organizations,  and  the 
chemical  industry  are  cooperating  with  us. 

In  neeurly  all  the  States,  a  Pesticide  Chemicals  Coordinator  has 
been  appointed  by  the  Extension  Services.  He  serves  as  a  focal 
point  for  an  intensified  education  program, 

I  hope  this  review  has  indicated  the  broad  range  of  Federal  in- 
volvement in  protection  against  pests  ,  ,  .  the  many  disciplines 
that  are  at  work  .  .  .  and  the  numerous  agencies  and  interests 
to  be  considered.    It  is  this  sweeping  coverage  that  makes  coor- 
dination imperative  if  the  work  of  these  agencies  and  these 
people  is  to  be  fully  effective. 
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Here's  how  USDAi  coordinates  its  own  work  on  pests.    Several  areas 
of  interest  are  involved  —  Rural  Development  and  Conservation, 
Science  and  Education,  and  Agricultureil  Econonics.    These  inter- 
ests are  represented  in  Work  Groups  on  Pesticides  Research  and 
Pesticides  Control  and  on  the  Executive  Committee  on  Pesticides 
we  recently  established.    The  Committee  keeps  abreast  of  all 
current  activities  on  pesticides  and  reccanmends  studies  and  pro- 
grams to  the  two  Work  Groups. 


A  small  staff  headed  by  a  scientist  with  the  title  of  Pesticides 
Coordinator  has  been  established  in  the  Office  of  the  Secretaiy. 
The  staff  is  directly  responsible  to  me  as  Director  of  Science 
and  Education. 


Here,  too,  is  the  framework  for  coordinating  our  work  with  other 
Departments.    Our  Coordinator  and  his  counterparts  in  other  De- 
partments serve  as  an  overall  mechanism,  and  the  Work  Groups  and 
the  Canmittee  provide  effective  liaison. 
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The  Departments  Work  Together 
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SLIDE  17 

The  Secretary  of  Agriculture  helped  to  establish  the  Federal 
Committee  on  Pest  Control,  which  was  organized  by  the  joint 
efforts  of  the  Secretaries  of  Agriculture,  Defense,  Health,  Edu- 
cation, and  Welfare  (HEW),  and  Interior.    It  reviews  Federal 
pest  control  programs  to  assure  that  the  methods  to  be  used  are 
effective  and  safe. 
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THE  3-WAY  AGREEMENT 


SLIDE  18 

These  three  Depsirtments  —  Agriculture,  HEW,  and  Interior  — 
have  made  an  Agreement  to  maintain  liaison  on  all  programs  in- 
volving pests,  pesticides,  and  pest  control,  and  particularly 
on  pesticide  registration.    They  are  planning  a  national  sympo- 
sium on  pesticides  for  this  fall.    Also,  work  conferences  will 
bring  together  Federal  and  State  specialists  in  research,  regu- 
lation, and  information. 

The  three  Departments  are  supporting  the  organization  of  State 
Pest  Control  Councils  to  review  and  evaluate  State  programs 
relating  to  pests. 

At  the  request  of  the  Departments  of  Agriculture  and  HEW,  the 
National  Academy  of  Sciences  —  scientific  adviser  to  the  Federal 
Government  —  has  reexamined  the  question  of  "zero  tolerance"  and 
"no  residue."    Pesticide  residues  on  or  in  foods  can  now  be 
detected  in  infinitesimal  amounts.    The  Academy  has  proposed  a 
more  realistic  approach  to  this  situation,  and  the  Departments 
are  now  considering  its  recommendations. 
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Other  Academy  studies  are  being  developed  to  inquire  into  such 
matters  as  the  effects  of  agricultural  use  of  pesticides  on 
wildlife,  and  to  develop  a  series  of  manuals  on  the  principles 
of  pest  control. 

These,  then,  are  the  ways  USDA  is  expanding  its  efforts  to  pro- 
tect agriculture,  man,  and  his  environment  against  pests. 


In  the  future,  as  nations  coordinate  their  activities  against 
pests  more  closely 

...  as  the  fine  cooperation  between  the  Federal  services  and 
the  States  continues  and  grows 

...  as  expanded  programs  quicken  our  progress  in  research,  regu- 
lation, and  education 

,  .  .  and  as  individuals  use  sophisticated  pest-control  weapons 
with  increased  Imowledge  and  care 

...  I  am  confideirt  that  we  can  look  f orwEird  to  more  —  and  more 
decisive  —  victories  in  the  unending  war  against  pests. 
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THE  FUTURE  OF  AGRICULTURAL  RESEARCH  WHttEHf  SOiAL  REuite^ 

Talk  by  Dr.  Nyle  C.  Brady,  Director,  Science  and  Education,  U.  S. 
Department  of  Agri culture ,  at  dedication  ceremony  of  Harry  L.  Russell 
Laboratory,  as  part  of  annual  Agricultural  Industries  Conference  and 
Public  Affairs  Forum,  University  of  V/isconsin,  Madison,  Jan.  28,  1965. 


No-one  can  speak  with  confidence  and  precision  about  the  future  of 
agricultural  research.    All  that  one  can  do  is  to  show  the  distance  we 
have  already  travelled,  and  point  to  the  probable  directions  we  will  be 
taking. 

This  is  what  I  propose  to  do  today. 

You  have  asked  me  to  stress  the  bilogical  sciences.    This  will  not 
be  difficult,  since  the  major  share  of  research  in  agriculture  deals  with 
biological  organisms. 

Before  we  take  our  excursion  into  the  future,  let  us  look  back  a 
moment  or  two  to  see  what  has  been  happening  to  agricultural  research. 

About  a  hundred  years  ago,  when  publicly  supported  agricultural 
research  had  its  major  beginnings,  the  objectives  were  modest  and  the 
v/ork  was  relatively  uncomplicated.    There  was  little  basic  research  and 
little  understanding  or  appreciation  of  its  methods  and  purposes. 

It  seemed  natural  to  assume,  as  most  people  did,  that  basic 
scientific  concepts  should  be  imported  from  Europe.    There  was  little  time 
for  the  lengthy,  intensive  studies  characteristic  of  basic  research. 
Scientists  were  much  too  busy  dealing  with  the  practical,  day-to-day 
problems  of  farming  that  were  proliferating  on  all  sides. 

Neither  the  public  nor  the  Congress  showed  any  special  interest  in 
the  growing  research  activities  of  the  States  or  the  U.  S.  Department  of 
Agriculture. 


In  time,  basic  studies  came  to  be  recognized  generally  as  fundamental 
to  significant  improvements  in  agriculture  as  elsewhere,  and  research 
itself  was  recognized  as  a  national  resource.    There  developed  a  trend 
toward  more  basic  studies  and  more  comprehensive  research  programs. 

Starting  with  the  BanMiead-Jones  Act  of  1935  we  have  steadily 
increased  our  emphasis  on  basic  research.    Today,  close  to  35  percent  of 
the  research  conducted  by  the  State  experiment  stations  is  basic,  compared 
to  20  percent  15  years  ago.    Nearly  32  percent  of  the  Department's  studies 
are  basic,  compared  to  13  percent  15  years  ago.    V/e  expect  to  increase  the 
proportion  of  our  studies  devoted  to  basic  work  steadily.    This  is  possible 
because  industry  is  assuming  more  of  the  responsibilities  of  the  applied 
work  that  we  have  been  carrying  on  through  the  years. 

There  is  widespread  support  for  agricultural  research  not  only  by 
industry,  but  also  by  a  growing  segment  of  the  American  public. 

The  public  has  largely  lost  the  "show  me  today"  attitude  it  once  hjad 
about  research  —  that  attitude  that  says  results  must  be  forthcoming  right 
away  and  must  be  of  direct  and  visible  practical  use  or  they  are  of  no  use 
at  all.    Most  people  recognize  that  research  does  indeed  benefit  mankind 
.  .  .  and  that  even  the  most  improbable  basic  work  is  eventually  utilized 
in  some  way  to  make  life  more  satisfying.    Also  more  perplexing  —  but 
that  is  another  story.    Research  has  been  so  successful,  in  fact,  that 
there  appears  at  times  almost  a  frightening  dependence  upon  the  scientists 
to  solve  some  of  the  critical  problems  of  the  world. 

Agricultural  research  is  also  gaining  support  from  "outside  sources" 
-  from  agencies  that  are  doing  work  similar  to  ours  or  are  interested  in 
such  work  for  reasons  of  their  own. 


These  include  the  National  Science  Foundation,  the  National  Aeronautics 
and  Space  Administration,  the  Department  of  Defense,  the  National  Institutes 
of  Health,  and  the  Atomic  Energy  Commission. 

As  our  Government  gets  more  deeply  into  medical,  space,  and  defense 
programs  involving  biological  forms  of  life,  that  support  will  undoubtedly 
continue  to  expand  in  the  years  ahead. 

Now,  ¥irhat  about  the  years  ahead  for  agricultural  research?    In  which 
areas  of  the  biological  sciences  can  we  expect  major  contributions?  Can 
we  foresee  some  of  the  results  of  these  contributions?    Are  v/e  willing  as 
scientists  to  accept  the  responsibilities  for  these  contributions  and 
guide  them  into  socially  acceptable  channels? 

Some  of  these  questions  we  can  answer  more  readily  than  others,  although 
all  of  them  eventually  will  require  answers  of  one  sort  or  ano^aer. 

To  begin  with,  we  can  predict  reasonably  well  the  areas  of  biological 
research  that  hold  special  promise  for  agriculture. 

These  include: 

1.  Creating  deliberate  genetic  changes  in  biological  organisms  and 
determining  the  implications  of  such  changes. 

2.  Controlling  diseases  in  plants  and  animals. 

3.  Discovering  how  living  plants  function. 

4.  Improving  our  knowledge  of  nutrition. 

5.  Developing  safe  and  effective  means  of  controlling  pests. 
Other  areas  of  the  biological  sciences  are  certainly  important.  But 

these  seem  to  me  to  be  the  most  significant  in  terms  of  their  potential 
effects  upon  agriculture. 
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In  terms  of  directed  genetic  change,  we  shall  probably  be  dealing  in 
the  future  with  modified  forms  of  the  same  types  of  plants  and  animals 
that  exist  now.    Surprisingly  few  new  species  have  been  introduced  for  use 
over  the  past  several  centuries.    Success  has  been  achieved  primarily  v/ith 
strains  and  hybrids  of  existing  species.    This  pattern  of  genetic  development 
v/ill  probably  continue  for  at  least  some  time  to  come. 

The  key  to  genetic  properties  lies  in  the  nucleic  acids,  which  are 
long-chain  molecules  that  carry  the  genetic  information  for  the  cell  and 
the  organism.    In  very  simple  terms,  most  of  the  differences  among  people, 
plants,  animals,  and  all  other  living  organisms  result  from  differences  in 
the  number  and  sequence  of  the  units  —  the  nucleotides  —  in  their  nucleic 
acid. 

Scientists  have  isolated  nucleic  acids  from  viruses  and  treated  them 
with  nitrous  acid.    The  result  was  a  change  in  the  sequence  of  the 
nucleotides,  with  accompanying  changes  in  disease  symptoms.    The  questions 
now  are  —  what  change  in  nucleotide  sequence  can  cause  a  particular 
mutation?    Will  we  be  able  to  control  such  change?    Would  it  then  be  possible 
to  change  a  specific  plant  or  animal  to  make  it  more  resistant  to  disease, 
or  to  make  it  a  better  food?    Could  we  control  the  metabolic  processes  of 
the  seed  sufficiently  so  it  would  form  large  amounts  of  a  desired  protein? 

Although  at  the  present  time  only  random  uncontrolled  changes  can  be 
made,  it  is  interesting  to  speculate  that  such  control  over  nucleotides  to 
form  desired  mutations  might  be  possible.    An  intensive  study  of  molecular 
genetics  —  the  chemical,  physical,  and  biological  properties  of  nucleic 
acids  —  is  essential.    We  are  moving  ahead  in  this  field.    The  coding  of 
genetic  information  is  gradually  being  unravelled  in  laboratories  in  this 
country  and  throughout  the  world. 
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From  a  somewhat  more  practical  standpoint,  there  is  much  that  can  he 
done  to  talce  advantage  of  the  tremendous  existing  genetic  variability  in 
breeding  animals.    Artificial  insemination  as  a  method  of  extending  the 
use  of  desirable  selections  is  highly  developed  and  will  continue  to  be 
important.    Similarly,  artificial  implantation  of  desirable  fertilized 
eggs  is  developing. 

Books  have  been  written  about  the  implications  of  altering  the  genetic 
structure  of  living  matter.    So  far,  of  course,  animals  and  plants  have 
been  bred  with  a  view  to  increasing  a  particular  productive  trait.  And 
this  has  been  largely  successful.    How  far  can  we  go,  though,  in  bringing 
about  changes  of  a  more  radical  nature?    Almost  as  far  as  we  wish  to  go, 
apparently,  according  to  the  geneticists.    The  decision  is  one  we  will 
have  to  make  some  day.    It  is  one  that  will  require  much  more  knowledge 
and  wisdom  than  we  have  today. 

Attempts  to  control  diseases  of  plants  and  animals  constitute  one  of 
our  major  and  costliest  efforts  in  agricultural  research.    Up  until  very 
recently,  v/e  have  had  to  deal  with  disease  problems  as  they  have  arisen, 
and  have  not  been  able  to  invest  the  necessary  effort  to  understand  the 
basic  concepts  of  disease  control. 

I  have  mentioned  the  fact  that  genetic  information  is  infinitely 
variable.    This  fact  underlies  all  our  efforts  in  the  long  struggle  to 
obtain  disease  resistance.    It  seems  to  be  in  the  nature  of  things  that 
an  organism  or  virus  invading  a  plant  undergoes  genetic  modification  for 
its  effectiveness  as  the  character  of  the  plant  is  changed  ...  or  it 
can  suddenly  appear  as  a  new  virulent  strain. 
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For  example,  we  still  have  the  rusts  and  the  smuts  of  cereals  and  the 
respiratory  diseases  of  livestock.    We  keep  them  under  control  and  do  not 
go  hungry  because  of  the  damage  they  inflict.    But  we  still  have  them. 

In  an  effort  to  gain  some  insight  into  the  problems  associated  with 
virus  diseases,  our  scientists  are  developing  a  fund  of  information  on  what 
happens  when  a  virus  gets  into  a  cell.    They  have  stripped  away  the  protein 
shell  from  around  the  nucleic  acid  of  virus  particles,  and  found  that  the 
nucleic  acid  was  only  mildly  infective,    ll/hen  the  protein  shell  was  placed 
back  on  the  nucleic  acid,  the  degree  of  infect ivity  was  increased  to  80 
percent  that  of  the  untreated  control.    Perhaps  the  host  enzymes  remove 
the  protein  shell.    Then  the  nucleic  acid  probably  attaches  itself  to 
some  structure  within  the  cell  and  in  some  v/ay  dictates  the  production  of 
many  replicas  of  itself,  of  the  proteins  required  for  the  protecting  shell, 
and  the  enzymes  to  help  put  the  shell  on. 

In  some  extremely  interesting  work  at  the  Carnegie  Institute  of 
V/ashington  and  elsewhere,  scientists  have  found  a  20  percent  similarity 
in  nucleic  acids  among  monkeys,  mice,  and  men.    This  suggests  a  common 
ancestry.    And,  if  man  needs  to  be  reminded,  it  points  to  an  irreducible 
mutuality  among  all  the  mammals. 

One  of  our  scientists  has  made  a  major  contribution  in  the  field  of 
host-parasite  relationship  by  showing  that  it  is  possible  to  immunize  some 
forms  of  life  —  chickens,  in  this  case  —  against  cancerous  diseases. 
Another  has  been  able  to  immunize  chickens  against  coccidia  organisms. 
Still  another  has  purified  the  foot-and-mouth  disease  virus,  improving 
our  abilities  to  refine  and  use  vaccines  to  immunize  cattle  against  the 
disease. 
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Some  interesting  and  significant  basic  studies  on  blood  antigens  and 
antibodies  are  revealing  relationships  that  are  of  special  interest  in  the 
field  of  inmunology .    Leading  this  work,  by  the  way,  is  Dr.  Sam  L.  Scheinberg, 
v/ho  received  his  Ph.D.  here  at  the  University  of  Wisconsin  and  who  was  a 
post-doctoral  fellow  here  for  several  years. 

In  projecting  the  results  of  specific  biological  research  in  animal 
diseases,  we  may  expect  major  advances  in  treating  virus  diseases  .  ,  . 
eradication  of  cattle  scab  and  sheep  scabies  ...  a  cure  for  coccidiosis. 
The  direct,  indirect,  and  predisposing  causes  of  animal  tumors  and  cancers 
v/ill  be  better  understood.    Laboratory  animals  free  of  specific  germs  and 
viruses  v/ill  be  more  readily  available  to  commercial  biological  laboratories 
for  accelerating  disease  studies.    Research  on  animal  diseases  and  parasites 
will  be  conducted  with  far  better  methods  than  we  have  today  crA  with  the 
widest  range  of  equipment,  much  of  it  borrowed  from  nuclear  science. 

Nature  is  fluid  and  forever  variable.    Y/e  will  probably  not  eliminate 
disease  as  a  cause  of  death  or  unthriftiness  in  the  near  future  —  at  least 
not  with  our  present  knowledge. 

Probably  no  other  aspect  of  agriculture  has  caught  the  imagination  of 
people  as  much  as  that  of  discovering  how  living  plants  function.  Progress 
has  been  made  in  this  area  by  studying  the  light  response  of  plants. 

You  may  know  that  our  scientists  have  succeeded  in  isolating  phytochrome 
from  plants.    This  is  the  bluish-green  chemical  substance  that  in  active 
form  controls  the  germination  of  seeds,  elongation  of  stems,  flowering  of 
plants,  and  probably  many  other  things  that  haven't  yet  been  discovered. 
It  is  involved  in  growth  and  development  of  all  plants,  at  least  all  those 
above  the  algae. 
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It  is  difficult  to  study  a  plant  in  a  living  environment  and  extract 
the  many  variable  factors  involved  in  finding  out  hov/  it  functions.  Using 
light  as  a  tool,  however,  we  can  reach  into  the  plant  and  disentangle. some 
of  these  factors.    Phytochrome,  which  we  "believe  may  be  an  enzyme, 
apparently  triggers  the  varying  response  of  the  plant  to  various  kinds  of 
light  used  at  various  times. 

V/e  would  like  to  understand  more  fully  how  phytochrcme  functions  and 
how  it  interacts  with  light  to  bring  about  changes  in  the  plant. 

Vi/ith  such  knowledge,  we  virill  be  in  a  position  to  learn  more  about  the 
action  of  herbicides  vi/ithin  a  plant  .  .  .  whether  or  not  they  are  equally 
effective,  for  example,  when  applied  at  the  vegetative  and  flowering 
stages.    And  in  inoculating  plants  with  viruses  to  control  pests  or  diseases, 
does  the  condition  of  the  plant  make  any  difference?  Could  we  find  out  how 
a  disease  gets  a  foothold  in  the  plant? 

I  believe  these  are  problems  that  can  be  worked  out  as  we  learn  more 
about  the  interaction  of  light  and  plant  life. 

One  could  go  on  almost  indefinitely  listing  the  possibilities  for 
biological  studies  in  this  field. 
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The  whole  problem  of  micro-environment  —  the  relationship  between  the 
plant  and  the  soil,  water,  and  air  —  is  important.    For  example,  on  the 
carbon  dioxide  problem  —  what  are  the  ground  rules  for  transportation  of 
carbon  dioxide  to  the  plant?    Work  by  Department  and  Cornell  scientists 
suggests  that  air  turbulence  is  a  factor.    The  turbulent  action  of  the  air 
brings  the  carbon  dioxide  from  the  atmosphere  into  contact  with  the  plant. 
On  a  hot,  still  day  when  there  is  little  v;ind,  less  carbon  dioxide  is 
available  to  the  plant,  and  the  rate  of  grov/th  seems  to  slow  dovm.  Carbon 
dioxide  may  be  the  factor  that  limits  the  grovfth.    The  geometric  structure 
of  the  plant  is  involved  in  generating  and  altering  turbulence,  although 
hov;  we  cannot  say. 

Man's  greatest  challenge  in  the  next  25  years  is  to  provide  food  for 
our  exploding  populations.    Understanding  of  the  basic  food  manufacturing 
process  —  photosynthesis  —  is  our  first  step  in  feeding  the  hungry 
millions  that  demographers  have  predicted.    V/e  must  increase  the  efficiency 
of  utilizing  the  sun's  energy  or  look  to  other  non-biological  means  of 
providing  food. 

The  uptake  of  ions  into  plant  tissues  and  their  transport  across  plant 
membranes  is  another  area  of  importance.    So  is  the  work  on  finding  ways  to 
improve  the  efficiency  with  which  plants  use  water.    If  ways  could  be  found 
to  control  even  a  small  part  of  the  water  loss  from  plants,  it  might  be 
possible  to  grow  crops  under  more  arid  conditions,  thus  opening  up  vast 
areas  for  agriculture  which  are  now  considered  unsuitable.    The  results 
in  terms  of  adding  to  the  vrorld  food  supply  are  obvious. 
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Moving  from  plants  to  animals,  we  recognize  that  environmental  factors 
can  seriously  affect  livestock  production  by  creating  stresses  that  we  do 
not  thoroughly  understand.    This  is  particularly  important  as  larger 
numbers  of  livestock  are  confined  to  smaller  areas.    We  have  to  know  more 
about  the  effects  of  the  environment  in  order  to  control  the  many  variable 
factors  that  enter  into  our  continuously  refined  studies  on  livestock 
production. 

Scientists  have  recently  been  investigating  the  "cold  north  sky" 
concept,  which  may  help  alleviate  heat  stress  in  cattle.    Certain  areas  of 
the  northern  sky  were  found  to  be  colder  than  others.    Animals  can  radiate 
heat  to  these  areas  —  thereby  reducing  their  heat  stress  —  even  though 
the  air  temperature  may  be  as  high  as  the  body  temperature  of  the  animals. 

In  cold  weather,  feed  efficiency  decreases  as  animals  ea:':  more  to 
keep  warm.    It  may  be  more  economical  to  provide  a  source  of  heat  rather 
than  to  allow  the  animals  to  burn  their  o\m  fuel  in  the  form  of  additional 
feed. 

A  knowledge  of  the  v;ay  in  which  animals  and  plants  respond  to  the 
environment  in  which  they  grow  is  certainly  basic  to  progress  in  agriculture, 
particularly  for  the  future. 

In  our  gradual  emergence  from  an  extensive  to  an  intensive  agriculture, 
we  are  increasingly  concerned  about  improving  our  knowledge  of  nutrition. 

Food  is  the  fuel  for  life  —  for  plants  and  animals  and  man.  And 
great  as  are  the  differences  among  these  forms  of  life,  their  pathways  of 
metabolism  are  essentially  very  much  alike. 
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Application  of  new  nutrition  information  has  helped  to  bring  about 
increased  efficiency  in  broiler  production  and  a  plentiful  supply  at  low 
prices,  as  any  housewife  can  tell  you.    V/e  need  to  develop  and  apply 
nutritional  data  for  livestock  as  well. 

Future  sources  of  nutrients,  for  example,  may  include  such  things  as 
sea  and  ocean  water  as  a  source  of  minerals;  algae  to  furnish  protein  and 
other  essential  nutritional  factors;  molds  as  a  source  of  estrogenic 
substances;  microbial  and  bacterial  organisms  for  synthesizing  agents  for 
protein  and  vitamins. 

They  assume  greater  significance  when  one  considers  the  grov/ing  trends 
away  from  cattle  production  on  grasslands  toward  production  in  confinement 
or  semi- confinement .    There  seems  little  doubt  that  this  trend  will  continue 
as  grasslands  are  utilized  for  other  more  iEimediately  productive  purposes. 

Perhaps  the  one  factor  that  has  the  greatest  potential  for  meeting 
the  needs  of  agriculture  in  the  future  is  expanded  production  of  nitrogen. 
V/e  now  produce  nitrogen  compounds  at  the  rate  of  5  million  tons  per  year^ 
thus  augmenting  the  activity  of  plants  in  forming  nitrogen  many  times  over 
again.    V/e  have  learned  a  great  deal  about  the  nitrogen  fixation  process 
by  plants.    There  is  always  the  hope  that  perhaps  we  could  make  all  plants 
effective  large-scale  producers  of  nitrogen  for  commercial  purposes.  This, 
of  course,  would  revolutionize  agriculture,  and  would  make  possible  vastly 
increased  production  of  food  throughout  the  v/orld. 
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There  is  much  that  the  biological  sciences  can  contribute  to  the  full 
development  of  safe  and  effective  growth  hormones,  and  to  a  knov/ledge  of 
vitamin  and  mineral  activity  in  the  metabolic  pathv/ays.    Trace  minerals 
are  increasingly  inrportant.    We  need  to  clarify  the  relationships  betv/een 
the  fimction  of  selenium  and  muscular  disorders  and  other  similar  kinds  of 
relationships  as  yet  unknown.    The  use  of  one  element  affects  another, 
and  various  combinations  of  elements  must  be  considered  as  a  whole. 

Contributions  to  the  study  of  human  nutrition  are  almost  endless. 
Among  the  most  important  problems  are  how  to  prolong  the  useful  span  of 
human  life  and  how  to  avoid  the  cardiovascular  changes  that  seem  in  some 
way  to  be  related  to  intake  of  certain  kinds  of  fats.    The  biosynthesis  of 
cholesterol  has  only  recently  been  clarified  —  a  discovery  that  brought 
its  discoverers  the  Nobel  prize.    This  work  is  basic  to  an  understanding 
of  arterioschlerosis  and  to  all  questions  relating  to  synthesis  and 
degradation  of  fats. 

One  of  the  newer  areas  for  fruitful  biological  research  lies  in 
developing  safe  and  effective  means  of  controlling  pests. 

I  am  sure  you  are  aware  of  the  problems  we  face  in  using  pesticides 
today.    V/e  could  not  continue  our  present  level  of  agricultural  production 
without  them.    Yet,  in  using  them,  we  are  facing  increasingly  serious 
problems  of  residues  and  possible  environmental  contamination.    V/e  are 
investigating  a  wide  range  of  techniques  which  do  not  utilize  chemicals, 
or  use  only  minimal  amoimts. 
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Chemosterilants  —  used  along  with  natural  or  synthetic  insect 
attractants  —  look  very  promising.    The  attractants  serve  to  lure  the 
insect  to  a  place  where  the  chemosterilant  can  then  sterilize  it.  These 
chemosterilants  must  be  used  with  the  greatest  caution,  however,  so  there 
will  he  no  danger  of  contaminating  the  environment. 

Natural  control  techniques  are  also  promising.    We  can  use  natural 
enemies  such  as  parasites  and  predators  or  pathogens  such  as  bacteria,  fungi, 
protozoa,  and  viruses.    Vife  can  alter  the  genetic  characteristics  of  the 
unwanted  pests.    Or  we  can  prevent  seed  or  pollen  production  of  the  unwanted 
plant . 

But  Yje  know  that  even  bacteria  can  sometimes  produce  toxic  effects. 
Bacillus  thuringiensi s .  for  example,  has  been  used  to  control  several 
insects.    It  contains  at  least  two  known  toxicants,  however,  and  must  be 
used  vdth  great  care.    Viruses,  as  I  mentioned  earlier,  change  constantly, 
and  we  must  be  alert  to  the  possibilities  of  undesirable  and  hazardous  changes. 

My  point  is  that  even  in  using  natural  or  biological  techniques  for 
controlling  pests,  our  problems  are  not  over.    We  still  face  many  difficulties 
and  will  undoubtedly  face  many  more  as  these  techniques  are  used  on  a 
practical  basis  over  extended  periods  of  time. 

Of  course,  we  are  studying  and  developing  many  other  methods  for 
controlling  pests,  including  improved  chemicals,  breeding  resistance  into 
plants  and  animals,  mechanical  techniques,  light  in  various  forms,  and 
cultural  techniques. 
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T  want  to  point  out  that  the  things  I  have  been  talking  about  so  far 
are  not  quite  so  lucid  as  I  have  made  them  sound.    The  disciplines  making 
up  agricultural  research  are  deeply  inter-related,  and  even  to  discuss  them 
under  separate  headings  unwittingly  gives  a  false  impression  of  tidiness 
and  precision  of  structure  which  is  not  entirely  correct.    Problems  that 
need  solutions  do  not  neatly  categorize  themselves  into  a  special  area  of 
study.    They  frequently  reach  across  a  dozen  or  more  disciplines.  Each 
adds  its  share  of  knowledge,  like  the  pieces  of  a  jigsaw  puzzle,  to  make 
up  a  total  solution. 

Many  new  patterns  are  emerging  in  science  today  and  not  all  of  them 
are  entirely  favorable,  in  my  opinion.    Foremost  is  the  attempt  to  structure 
science  into  areas  of  increasing  specialization  with  its  steadily  mounting 
costs  and  inevitable  huge  organizations.    Bigness  invariably  brings  a 
preoccupation  with  efficiency  at  any  cost  and  a  scramble  for  f\mds  to 
support  the  ever- expanding  superlaboratories.    The  British  astronomer, 
Fred  Hoyle,  deplores  this  tendency  toward  what  he  calls  the  "dinosaur 
mgitalLty"  in  science,  and  the  submergence  of  inspiration  in  the  search 
for  ever-increasing  efficiency. 

It  is  big  ideas  —  not  big  science  —  that  bring  about  great  and 
lasting  discoveries.    The  scientific  spirit  is  fundamentally  contemplative 
and  calls  for  understanding  based  on  insight,  and  insight  cannot  be  forced 
by  collective  action. 


■  w 
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T  v/ant  to  remind  you,  in  Hoyle's  own  words,  that  "...  it  seems  to 
be  characteristic  of  all  great  work,  in  every  field,  that  it  arises 
spontaneously  and  unpretentiously,  and  that  its  creators  wear  a  cloak  of 
imprecision  .  .  .  the  man  who  voyages  strange  seas  must  of  necessity  be  a 
little  unsure  of  himself.    It  is  the  man  with  the  flashy  air  of  knowing 
everything,  who  is  always  on  the  ball,  always  with  it,  that  we  should 
be?/are  of.    It  will  not  be  very  long  now  before  his  behavior  can  be  imitated 
quite  perfectly  by  a  computer." 

V/hile  we  recognize  the  inevitability  and  necessity  for  some  of  these 
new  cultural  patterns  in  science,  we  can  prevent  them  from  going  to  extremes. 

For  example,  we  can  guard  against  separation  of  the  biological  sciences 
into  separate  research  structures.    The  biologists  are  an  integral  part  of 
their  department  research  teams  and  are  more  effective  when  they  can  work 
directly  with  the  basic  problem  rather  than  with  isolated  portions  of  it. 
The  biologists  do  not  profit  by  such  isolation  and  the  departments  from 
which  they  are  pulled  suffer  by  their  removal.    We  ought  to  encourage,  as 
much  as  possible,  a  movement  av;ay  from  intense  specialization  and  toward 
an  inter-mixing  of  scientists  performing  broadly  based  studies. 

Here  in  Wisconsin,  you  have  gotten  away  at  least  partially  from  this 
kind  of  structuring,  and  your  basic  biologists  are  still  located  where  they 
will  perform  most  capably  —  in  the  subject-matter  departments.    I  believe 
that  these  subject-matter  departments  —  in  university.  State,  and  Federal 
laboratories  —  must  continue  to  be  a  main  source  of  strength. 


